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ECTOPIC URETER : 


A CASE REPORT 


J. D. Jousert, B.A., M.B., Cu.B., F.R.C.S., F.R.F.P.S. 


From the Department of Surgery, University of Cape Town 


A case of ectopic ureter is recorded in the notes below. 


Ectopic ureters in the female can be found in the vulva, 
in the vagina, in the cervix or uterus, or low down in the 
urethra, where they are difficult to find. 


In the male they open into the prostatic urethra, or inte 
the seminal vesicle or the ampulla of the vas deferens. In 
the male there is no incontinence or leak, as the ectopic 
opening is above the external sphincter and urine regurgitates 
back into the bladder. 


CASE REPORT 


A well-built female Bantu child, D.M., 8 years of age, was brought 
to the Urology Out-patient Department, Red Cross War Memorial 
Children’s Hospital, Rondebosch, Cape, with a history of in- 
continence since birth. 

When asked to pass urine she produced 6 ounces of clear urine 
without difficulty. On going into the history more closely it was 
revealed then that she would pass reasonable quantities of urine 
at normal intervals, but in spite of this would be constantly wet. 
This is known as ‘paradoxical incontinence’, and immediately 
suggests the diagnosis of an ectopic ureter, inserted somewhere 
outside the vesical sphincter, with the other ureter or ureters 
discharging normally into the bladder, and so accounting for the 
urine that is passed normally and periodically. On closer question- 
ing two further significant points came out: (a) She was com- 
paratively dry while lying down, and (4) she would continue to 
leak immediately after having emptied her bladder. Further 
helpful points were: (c) There was no dysuria, frequency, urgency, 
strangury or haematuria, and (d) there have been no accidents 
or serious illnesses. 

On examination there was nothing of note clinically, the kidneys 
were not palpably enlarged, the bladder was not palpable after 
micturition, there was no residual urine, and the urine on cathe- 
terization was crystal clear. 

No ectopic ureteric opening could be seen on the vulva or 
introitus on cursory examination in the Out-patient Department, 
but the tentative diagnosis of ectopic ureter was made and she 


was sent for intravenous pyelography studies, and booked for 
cystoscopy. 


Differential Diagnosis 

Urge incontinence, such as is found in infection, bladder stone 
etc. could be ruled out from the absence of any history of urgency, 
dysuria or frequency, and further because of the normal urine. 
Overflow incontinence such as is found in bladder-neck obstruc- 
tion, e.g. Marion’s disease, could also be excluded because she 
passed her urine easily and had no residual urine. It was not a 
case of enuresis, because in fact she was comparatively dry at 
night. And lastly there was no sign of spina bifida or other evidence 
of neurological abnormalities to suggest a neurogenic condition. 
Special Examinations 

The I.V.P. studies were interesting in that the patient showed 
a normal single right kidney, but a double left kidney pelvis and 
left ureter. 

Dr. E. van der Burgh, radiologist to the Red Cross Hospital 
reported as follows: 

‘I.V.P.: Both kidneys excrete the dye well and there are no 
signs of abnormality of the right renal tract. The left kidney 
and ureter are bifid. The ureter from the lower portion of the 
left kidney is clearly shown in the various views in its entire length 
but not so the ureter from the upper portion of the bifid segment. 
It is therefore not certain whether both the ureters on the left 
side enter the bladder or whether there is an ectopic insertion. 
The bladder when filled appears to be normal in size and showed 
normal appearances.’ 

The general rule is that if there is a double kidney, the upper 
portion consists of one calyceal system, and the lower portion 
of the remaining 2 calyceal systems and, furthermore, the upper 
ureter always opens lower than the lower ureter (Fig. 1). 

Of course it does not mean that all double ureters have the 
upper opening in an ectopic position, because we fairly frequently 
find 2 ureteric openings on one or both sides in the bladder. 
Neither does it mean if there are 2 ureters on the one side, that 
the upper of the two is necessarily the ectopic one, because in 
fact it could be the single ureter on the opposite side that is ectopic. 
But the chances are that if there is one embryological abnormality 
on the one side, then further abnormalities will also be on the 
same side. 

Under an anaesthetic, and with an intravenous drip of dextrose 
and water to stimulate urinary secretion, a careful vulval examina- 
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Figs. 1 and 2 


tion was made, and the ectopic opening was found immediately; 
urine was pouring forth from it at regular intervals. (The intra- 
venous drip proved to be of great help. The patient prepared for 
general anaesthesia is so dry that one has to wait many minutes 
sometimes before there is an efflux from a ureter. If further 
indication is needed as to where the urine is coming from, an 
intravenous injection of indigo carmine may be given.) 

This opening was behind the urethra, but definitely to the 
right of the mid-line. A ureteric catheter was passed up it, and 
immediately coursed over to the left side, below the urethra. 
The catheter was advanced for a distance of about 25 cm. and 
the urethra was then dilated and a cystoscope passed. In the 
bladder there were 2 normally situated ureteric orifices, one on 
each side. Only the ureter on the left side in the bladder was 
catheterized. 

Retrograde studies were then made: (1) With the two catheters 
in position; (2) with Uriodone injected into the catheter going 
up the ectopic ureter (this proved that this ureter did in fact go 
to the upper third of the left kidney); and (3) with dye injected 
into both ureteric catheters on the left side (Fig. 2). 

Dr. van der Burgh reports: 

‘Left retrograde pyelogram: The pyelographic findings con- 
firm the previous impression that there is a duplex kidney and 
double ureter on the left side. The appearances of the calyces 
and the pelves are normal. Of course the films do not demon- 
strate or indicate the openings of the lower ends of these ureters 
and it is thus not known from the radiological point of view 
whether there is an ectopic opening present.’ 


TREATMENT 
There are 4 possibilities: 


(a) Merely tying off the ectopic ureter somewhere in the abdo- 
men. This might lead to sepsis, especially once it has been cathe- 
terized. 

(5) implanting the ectopic ureter into the bladder. This is not 
an easy procedure. The anastomosis often gives a reflux up the 
ureter, and should be reserved only for cases where it is essential 
to preserve the kidney tissue supplying the ectopic ureter, e.g. 
gross disease or absence of the opposite kidney. 

(c) Anastomosing upper pelvis to lower pelvis, after removing 
portion of the upper ureter. 

(d) Partial nephrectomy of the upper portion of the kidney. 


Operation 

Through a left loin incision the kidney was 
catheterizing the ectopic ureter from the vulva. 
could be palpated going into the upper pelvis. 

The separate leash of vessels going to the upper portion of the 
kidney was isolated and, after the fact had been established that 
there were additional arteries and veins going to the lower 2/3rds 
of the kidney, the upper vessels were tied and severed and partial 
nephrectomy done through the shallow sulcus demarcating the 


mobilized after 
The catheter 


S.A. MEDICAL JOURNAL 





30 November 1957 


two portions. The ectopic ureter was freed and removed as far 
down as the bony pelvis. 

There was more bleeding from the cut kidney surface than 
had been anticipated, and Jarge vessels had to be understitched 
and tied, followed by shallow mattress stitching of the exposed 
surface, and then by suture of the kidney capsule. 

The perinephric sheath was stitched to keep the kidney up 
and the space was drained through a stab wound below the main 
incision. 

Post-operatively the patient ran a very normal course, and on 
only one occasion was there a slight trace of blood in the urine. 
At no time was there any leak of urine through the stab wound. 
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e 
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Figs. 3 and 4 


1.V.P. performed one week after the operation showed a normal 
lower portion of kidney with two calyceal systems, the only 
abnormality being that the infundibulum leading to the upper 
of the two systems was narrowed, presumably due to compression 
by oedema. But as the upper calyces were not distended and were 
functioning normally it is presumed that once the oedema goes, 
the infundibulum will widen (Fig. 3). 

Dr. van der Burgh reports: 

‘I.V.P.: The upper pole of the bifid left kidney has been re- 
moved. What remains of the left kidney functions satisfactorily, 
and no signs of abnormality of the remaining calcyes or pelvis 
can be detected. The right kidney continues to show normal 
appearances.’ 

Dr. D. McKenzie, 
reports: 

Specimen consists of one of the poles of the kidney measuring 
4x2-5x3 cm. Originating from the surface which has been 
cut from the original kidney at operation is a ureter 7-5 cm. in 
length. The attached end of the ureter disappears into the centre 
of the kidney substance. The kidney tissue shows lobulation 
and the ureter, which is normal in size, appears to end in a normal 
single calyx. There is a small cyst 0-6 cm. in diameter in the 
kidney cortex; otherwise there is no macroscopic abnormality 
to be seen in this specimen (Fig. 4). 

Seen in the Out-patient Department 14 days after the operation, 
the patient was well and dry. 


pathologist to the Red Cross Hospital, 


SUMMARY 


The differential diagnosis of ectopic ureter is briefly dis- 
cussed and a case is described and its treatment outlined. 


I am indebted to Dr. P. J. Mostert, Superintendent of the Red 
Cross Hospital, and Prof. J. H. Louw, Head of the Surgical 
Department, Medical School, Cape Town, for permission to 
publish this case. My thanks are due to Mr. T. B. McMurray 
for the photographs of the X-ray plates. 
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VAN DIE REDAKSIE 


KALMEERMIDDELS 


Die woord ,kalmeermiddel’ is oor die laaste jare gebruik vir 
sekere soorte sedatiewe wat op die sentrale senuweestelsel 
inwerk. Daar is beweer dat hulle wat kwaliteit betref voor- 
trefliker is as die barbiturate omdat hulle minder slaperigheid 
en minder verstandelike dofheid veroorsaak. Moontlik sal 
dit later blyk dat die verskil nie so groot is as wat dit nou 
lyk nie. Die middels wat onder hierdie hoof sorteer—soms 
ook bekend as ataraktiese of frenotropiese middels—behoort 
aan verskillende chemiese en farmakologiese groepe. Om 
die saak nog verder te bemoeilik, word verskillende ver- 
bindings van hierdie middels geadverteer, byvoorbeeld met 
*n estrogeen, prednisolone, of ’n anticholinergiese stof. 

Chlorpromazine en sommige van die nuwe ooreenkomstige 
middels (waarvan daar meer as 1,000 bestaan) sowel as reser- 
pine, is goed bekend en baie doeltreffend. Die behandeling 
van psigiatriese pasiénte met chlorpromazine is met merk- 
waardige verbetering beloon, en soms is die reaksies daarop 
dramaties. Hierdie middel word grootskaals in hospitale 
vir sielsiekes gebruik.’»* Meprobamate is ook gewild, en 
sekere ander middels is tans ook beskikbaar. Daar is in 
werklikheid omtrent 9 ondergeskikte groepe in hierdie klas 
middel. 

Reserpine het ’n sedatiewe werking wat geskik is vir uit- 
gerekte behandeling. Dit is goedkoop en slegs een dosis 
daagliks hoef toegedien te word. Soos die chlorpromazine- 
groep werk dit op die sentrale en op die outonomiese senu- 


weestelsels. Dit het baie hoedanighede in gemeen met 
chlorpromazine; sommige daarvan gunstig en ander 
ongunstig. 


Chlorpromazine is in 1950 sinteties voorberei en sy vinnige 
opname in die (behandelende) medisyne is goed bekend; 
nagenoeg 300 referate oor sy farmakologiese aksies is tussen 
1954 en 1956 gepubliseer, en die moderne menings insake 
hierdie middel en ander stowwe wat onder die algemene groep 
van ,kalmeermiddels’ sorteer word in onlangse artikels 
bespreek.*: # Dit is vandag moontlik om die aksie en toe- 
diening van chlorpromazine taamlik bevredigend te bereken. 
Die meeste van sy aksies spruit uit selektiewe, omkeerbare, 
sedatiewe uitwerkings op die sentrale senuweestelsel, wat nou 
nog moeilik is om uit te !é. Die teorie dat dit op die polisinap- 
tiese retikulére formasie van die brein inwerk is reeds voor- 
gelé. Die werking van die sentrale outonomiese stelsel word 
sonder twyfel onderdruk. Die werking van verdowingsmiddels 
en van die barbiturate word daardeur moontlik gemaak, 
maar dit is nog nie vasgestel of dit ook met pynstillende 
middels gebeur nie. Slaperigheid, lusteloosheid, kalmte en 
onverskilligheid of apatie kan ontstaan en, met groot dosisse, 
ook motoriese vertraging, ataksie, en ’n Parkinsoniese gelaats- 
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EDITORIAL 


TRANQUILLIZERS 


The term tranquillizer has been used in recent years for 
certain types of central nervous depressants. Claims have 
been made that they are qualitatively superior to the barbi- 
turates on the grounds that they produce less drowsiness, 
less mental clouding, This distinction may ultimately prove 
to be less than now seems apparent. The drugs that are being 
grouped under this heading—sometimes also referred to as 
ataraxic and phrenotropic drugs—belong to different chemical 
and pharmacological groups. To complicate matters, 
various combinations of these drugs, for example with an 
oestrogen, prednisolone, or an anticholinergic agent, are 
being advertised. 

Chlorpromazine and some recently introduced congeners, 
of which altogether there are more than 1,000, and reserpine, 
are well known and most effective. In the treatment of 
psychiatric patients marked improvement has followed the 
use of chlorpromazine and sometimes the response is dra- 
matic. The drug is used on a very large scale in the mental 
hospitals.'> Meprobamate has been popular, and certain 
others are now available. There are actually about 9 sub- 
groups in this class of drugs. 

Reserpine has a tranquillizing action suitable for long- 
term therapy. It is cheap and a single daily dose can be 
administered. As with the chlorpromazine group, it has an 
action on the central nervous system and on the autonomic 
nervous system. It has numerous properties in common 
with chlorpromazine, some desirable, others undesirable. 

Chlorpromazine was synthesized in 1950 and its rapid 
introduction into medicine is well known; close on 300 
papers dealing with its pharmacological actions were pub- 
lished between 1954 and 1956, and current views on this 
and other drugs in the ‘tranquillizer’ groups have been pub- 
lished in more recent articles.** A fairly satisfactory evalua- 
tion of its actions and applications is now possible. Most 
of the actions are due to selective reversible depressant 
effects on the central nervous system, which remain difficult 
to explain. It has been suggested that it acts on the poly- 
synaptic reticular formation of the brain. Central auto- 
nomic nervous activity is certainly inhibited. The actions 
of anaesthetics and of barbiturates are potentiated, but it 
is not yet established whether this happens with analgesics. 
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uitdrukking. Die pasiént kan maklik gewek word, selfs 
al slaap hy. Hy raak onverskillig teenoor sy omgewing; 
angs verdwyn. Dit blyk dat chlorpromazine ’n kragtige 
sedatief is wat die hoér sentra vry laat met die vermoé tot 
volgehoue aandag en konsentrasie. Die reaksies varieer 
egter opvallend veel tussen verskillende mense. Die middel 
het ook ander uitwerkings waarvan party baie belangrik is; 
as voorbeelde dien die uitwerking op die hart en bloedvate 
en die interessante meganismes wat die veranderings in 
bloeddruk en bloedstroming teweegbring, en die uitwerkings 
op die gestreepte spiere en op die braakmeganisme. Daar is 
*n paar vergiftigende effekte waarvan ons deeglik bewus is; 
lewerbeskadiging en bloedveranderings is die gevaarlikste. 
Dit blyk dat ’n paar van dié middels gewoontevormend kan 
wees. 

’n Paar voorbeelde van die nuutste middels in die chlor- 
promazine-groep verdien melding. Promazine is minder 
kragtig en neem langer om te begin werk as chlorpromazine; 
dit word nie aanbeveel vir chroniese geestelike afwykings nie. 
Asetielpromazine is omtrent tweemaal sterker as chlor- 
promazine. Mepazine se anticholinergiese aksie veroorsaak 
newe-aksies. Perphenazine is kragtig maar, soos die ander 
middels, veroorsaak dit ook newe-uitwerkings. Prochlor- 
perazine is ook kragtig, veral as ’n braak-teenmiddel. 

Meprobamate verskil chemies en farmakologies van reser- 
pine en die chlorpromazine-reeks. Sy mees spesifieke neuro- 
farmakologiese aksie is die onderdrukking van polisinaptiese 
rugmurgrefiekse en ’n uitwerking op die talamus. Dit het 
betreklik min invloed by ernstige sielsiektes, maar dit word 
beweer dat dit bekommernis en spanning verlig en ongevoelig- 
heid teenoor uitwendige prikkels meebring. Slaperigheid, 
bewing, swak koOrdinasie, purpura en moontlik verslawing 
en die onttrekkingsimptome is reeds aan hierdie middel 
gewyt. 

Benactyzine het benewens sy sedatiewe aksie ook anti- 
cholinergiese en papaverien-agtige uitwerkings. Hydroxyzine 
het ’n ligte uitwerking en is reeds gebruik by neurotiese 
pasiénte wat nog op die been is, en ook by angsvolle en oor- 
prikkelbare kinders. Ectylurea kom in hierdie opsigte daar- 
mee ooreen. 

Nog meer ,kalmeermiddels’ word vandag bemark, waaroor 
die beskikbare inligting nog onvolledig is. Dit blyk dat party 
van hierdie middels op ’n gejaagde en onbeheerde wyse aan 
die mediese beroep aangebied is. Daar is baie en noukeurige 
werk nodig om die krag en moontlik toksiese hoedanighede 
van hierdie groep middels vas te stel en om uit te vind by 
watter siektes hulle waardevol is. 


Ginsburg, M. (1957): S. Afr. T. Geneesk., 31, 175. 

Van die Redaksie (1957): /bid., 31, 161. 

Pennes, H. H. (1957): Bull. N.Y. Acad. Med., 33, 81. 
Gold, M. I. en Stone, H. H. (1957): Anesthesiology, 18, 357. 
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Drowsiness, listlessness, calmness and apathy may be pro. 
duced, and with large doses motor retardation, ataxia and 
Parkinsonian facies. Subjects are easily awakened even jf 
asleep. They become indifferent to their surroundings, free 
from anxiety. Chlorpromazine appears to be a powerful 
sedative leaving the higher centres with the capacity for 
sustained attention and concentration. Individual responses, 
however, are strikingly variable. The drug possesses other 
actions, some of them very important; for example, the 
effects on the heart and blood vessels and the interesting 
mechanisms which produce the alterations in blood pressure 
and in blood flow, and the actions on striated muscle and 
on the vomiting mechanism. A number of toxic effects are 
well recognized, of which the most serious are liver damage 
and blood disturbances. With certain of these drugs it 
would appear that habit may be produced. 

A few examples of newer agents in the chlorpromazine 
group may be mentioned. Promazine is less potent and has 
slower onset of action than chlorpromazine; it is not recom- 
mended for chronic mental disturbances. Acetylpromazine 
is about twice as potent as chlorpromazine. Mepazine 
produces side-effects from its anticholinergic action. Per- 
phenazine is potent, but like the others, produces side- 
effects. Prochlorperazine is potent, especially as an anti- 
emetic. 

Meprobamate differs chemically and pharmacologically 
from reserpine and the chlorpromazine series. Its most 
specific neuropharmacological action is depression of poly- 
synaptic spinal reflexes and an action on the thalamus. 
It is relatively ineffective in major mental disorders but is 
stated to relax anxieties and tensions and to produce in- 
difference to external stimuli. Drowsiness, tremor, inco- 
ordination, purpura, possibly addiction and withdrawal 
symptoms, have been attributed to this drug. 

Benactyzine has anticholinergic and papaverine-like actions 
in addition to a tranquillizing action. Hydroxyzine has a 
mild action and has been used in ambulatory neurotic 
subjects as well as in anxious and hyperexcitable children. 
Ectylurea is similar in these respects. 

Still more ‘tranquillizers’ have been put on the market 
about which the available information is incomplete. Some 
of these seem to have been presented to the medical profession 
in a hurried and uncontrolled manner. Much careful work 
is needed to determine the potency and toxic potentialities 
of this group of drugs, and the diseases in which they are 
of value. 


Ginsburg, M. (1957): S. Afr. Med. J., 31, 175. 

Editorial (1957): Ibid., 31, 161. 

Pennes, H. H. (1957): Bull. N.Y. Acad. Med., 33, 81. 
Gold, M. I. and Stone, H. H. (1957): Anesthesiology, 18, 
357. 
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THE ANXIETY NEUROSIS 


In these days when so much is being written about anxiety 
states and so many drugs are being put on the market as 
anti-anxiety agents to relieve mental and muscular tension 
and to produce relaxation and peace of mind (ataraxia) 
it is necessary to be sure in one’s own mind of the true 
meaning of anxiety neurosis, its aetiology, course, and 
rational treatment. This knowledge is necessary because 
of the widespread occurrence of this psychoneurosis, and 


the great emphasis that is being placed in some quarters 
on the use of tranquillizers for the condition. 

The necessity to differentiate psychological illness from 
organic disease, and the recognition that the symptoms of 
psychoneurosis may complicate those of organic disease, 
must constantly be in mind. Anxiety neurosis, hysteria and 
‘traumatic neurosis’ represent the three common psycho- 
neuroses.'' The anxiety reaction is characteristically found 
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in intelligent, educated persons. It may occur at any age. 
It is the most frequently encountered psychoneurosis and 
fortunately the most amenable to treatment. The patients 
commonly have a neuropathic inheritance developed in a 
morbid environment created by their parents. The develop- 
ment of an anxiety neurosis is the culmination of tendencies 
that always coloured their attitude to circumstances, finally 
precipitated by some conflict between their individual needs 
and the reality with which they become faced. Anxiety 
and fear are followed by mental and physical reactions. 
Anxiety then becomes transferred from its original cause 
to the symptoms, which become the cause of anxiety. 
The mental symptoms which arise are the outcome of 
great anxiety, but there is no mental deterioration. In- 
ability to concentrate, irritability, poor memory, loss of 
sleep, and fear, are some of the features that develop. Pain 
of unusual nature and discomforts of body sensation may 
be amongst the complaints. Cardiovascular and gastro- 
intestinal disturbances and sexual disabilities are also char- 
acteristic of the somatic symptoms, but there is no objective 
evidence of bodily disease. The symptoms engage the pa- 
tient’s attention and he talks of little else. The picture is 
that of an individual in normal physical health suffering 
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from anxiety and fears which are attributed to mental and 
physical symptoms. 

The majority of cases are amenable to treatment. In its 
milder forms the condition is common; a short course of 
treatment is sufficient in many patients, but in the severer 
cases prolonged therapy may be necessary. In some cases 
specialist treatment is required, but for very many patients 
advice from the family doctor should be adequate. Psycho- 
logical treatment is necessary, and physical remedies are of 
adjuvant, even of suggestive, value. A careful history and 
physical examination to rule out the possibility of other 
conditions, especially depressive psychosis, schizophrenia, 
early paralysis agitans, and early dementia paralytica, are 
essential. The patient is best told about the nature of his 
illness, the absence of somatic disease to account for the 
symptoms, and the fact that psychological factors are the 
basis of his illness. The doctor will explain the role of anxiety 
in the production of the symptoms. Assurance is given 
that he will get well. Drugs may be used, but if emphasis 
is placed on them treatment may be defeated by the sugges- 
tion that physical factors are really present. 


1. Walshe, F. M. R. (1955): Diseases of the Nervous System. 
Edinburgh: Livingstone. 


THE AETIOLOGY OF THYROTOXICOSIS* 


JOHN S. RICHARDSON, M.V.O., M.A., M.D., F.R.C.P. 


Physician, St. Thomas’s Hospital, and Consulting Physician to the Metropolitan Police, New Scotland Yard, London 


Very little of fundamental significance is known about the 
aetiology of thyrotoxicosis. “ Heredity may play some part 
but its importance is in no way clearly defined. The incidence 
of thyrotoxicosis is world wide, but there is some con- 
centration of toxic goitres in areas where simple goitres 
are endemic. There is, as far as I know, no satisfactory 
explanation why it is about 7 times commoner in women 
than in men, but almost all agree that stress, either physical 
or mental, tends to precipitate hyperthyroidism, and this is 
particularly true of emotion. It is natural, therefore, that 
workers should turn to possible relationships between the 
thyroid, the central nervous system and the other endocrine 
glands when considering the aetiology of the thyrotoxic 
State. 


The study of the interdependence of the endocrine glands, 
one upon another, is not only one of the most complex 
but also the most fascinating of the problems of internal 
medicine. The great strides which have been made in this 
field of research over many years are largely due to the 
discovery that the pituitary body can be removed from 
certain experimental animals without damaging the adjacent 
brain tissue. The early results that followed the working 
out of this procedure (Smith, 1918 and 1930) showed the 
importance of the control of the pituitary body over the 
other endocrine glands, and the discovery in the anterior 
lobe of a specific thyrotrophic hormone (Loeser, 1931; 
Anderson and Collip, 1933), and of adrenocorticotrophin 


* A paper presented at the South African Medical Congress, 
Durban, September 1957. 


(Collip et al., 1933), has linked further the activity of both 
the thyroid and the adrenal cortex to the hypophysis. 


THYROID-ADRENAL RELATIONSHIP 


The first experimental work on a thyroid-adrenal relationship 
dates from 1897 when Cohen gave dried suprarenal gland 
to patients with hyperthyroidism and recorded in them 
a gain of body weight. These results were non-specific as a 
like gain in weight was found by Oppenheim (1905) and by 
Hoffe (1918) using desiccated ovarian tissue and corpus 
luteum. . 

It will thus be seen that as early as the beginning of this 
century some workers were not satisfied that the thyroid 
alone was responsible for the syndrome of thyrotoxicosis. 


Marine and Bauman began in 1921 to publish a series 
of experiments designed to disentangle the problem of the 
relationship of the thyroid to the adrenal glands, and built 
up a large body of information which was reviewed by 
Marine in 1935. Oehme (1936) a year later was able to show 
that the effect of thyroxine could be counteracted by cortin 
in guinea pigs, and in’ 1938 Richardson, also using guinea 
pigs, found that cortin inhibited the stimulating effect of 
the thyroid stimulating hormone (T.S.H.) on the thyroid. 
He showed that the normal increase in body weight in 
young animals took place, and that the weight and activity 
of their thyroid glands did not increase, if cortin was given 
with the T.S.H. 

The first series of patients to be treated with adrenal 
extract was reported by Shapiro (1924), who treated 20 cases 
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orally with a glyceryl extract of adrenal cortex, and claimed 
that there was improvement in strength and weight, but 
found no change in the basal metabolic rate. 

By 1930 Marine had treated 50 cases with a similar pre- 
paration, with like results, and in addition he found a fall 
in the basal metabolic rate, but this was delayed until be- 
tween 2 and 4 months after the onset of treatment, and his 
findings are thus open to certain objections. 

Richardson (1939) obtained a definite but temporary 
fall in the basal metabolic rate in 6 out of 7 patients treated 
with Eucortone (cortin) over a 4-day period, but found no 
clinical improvement and concluded that the adrenal cortical 
extract of that day had little part to play in the treatment 
of hyperthyroidism. 

Interest in this aspect of the aetiology of thyrotoxicosis 
has persisted, and has been increased by a recent paper by 
Harris and Woods (1956). They were initially investigating 
the relationship between the central nervous system and 
thyroid activity, and set out to study the effect on thyroid 
function of prolonged (1-7 days) electrical stimulation 
of the hypothalamus by remote control. They tested thyroid 
activity by the '*"I output method, and the blood concentra- 
tion of protein-bound radio-active iodine. 

" They found thyroid acceleration in only 2 out of 37 
experiments and thus felt that some other factor might be 
inhibiting or masking the effects of an increased secretion 
of thyrotrophic hormone in their experiments. They thought 
this might be the result of the increase in secretion of corti- 
cotrophin which is known to accompany stimulation of the 
tuber cinereum (de Groot and Harris, 1950). They then 
stimulated the hypothalamic region in 14 rabbits on whom 
bilateral adrenolectomy had been carried out, and found a 
marked increase in thyroid activity in 20 experiments on 
10 of these animals, whereas before adrenalectomy hypo- 
thalamic stimulation on the same animals had produced 
no increase, or even reduction in the thyroid activity. They 
thus showed that electrical stimulation of the hypothalamus 
in the region of the tuber cinereum rarely induced an increase 
in thyroid activity unless it was preceded by adrenalectomy. 
The possibility of an inhibitory action by the adrenal cortex 
on the thyroid is also suggested by depression of thyroid 
uptake of '*"I in man and in experimental animals following 
the administration of corticotrophin or cortisone. Corti- 
cotrophin does not produce this effect in patients with 
Addison’s disease, or after adrenalectomy, and cortisone 
is similarly ineffectual after hypophysectomy.* The inhibitory 
action upon the thyroid is therefore probably mediated 
through depression of secretion of T.S.H. by the anterior 
pituitary. 

‘ Harris and Woods further pointed out that the frequency 
of the occurrence of psychological trauma before the develop- 
ment of hyperthyroidism is generally accepted, and it might 
be expected that a stress reaction, with overactivity of the 
adrenal cortex, would develop. In fact, however, adreno- 
cortical function is normal or often impaired, and they 
suggested that there may be either a relative or absolute 
reduction in adrenocortical function in response to stress 
in thyrotoxic subjects, with increased thyroid activity, a 
state of affairs which is the reverse of the normal. 


RECENT CLINICAL STUDIES 


Hill et al. (1950) treated 6 patients suffering from Graves’ 
disease with corticotrophin in doses of 40 to 200 mg. 
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per day for 5 to 23 days. In all these patients there was 
an initial period of increased thyrotoxicity for 4 to 24 hours 
following the start of treatment. After the full course of 
treatment 2 patients showed no significant improvement 
in any respect; 2 patients showed a moderate decrease in 
serum protein-bound iodine and in the size of the thyroid 
gland, and one of these also showed a decrease in the rate 
of thyroid uptake of radio-iodine. A fifth patient showed 
a similar decrease in rate of iodine uptake, with a reduction 
in the size of the gland and a coincident improvement in 
the clinically mild hyperthyroid state. Cessation of treatment 
in this patient was followed by a transient exacerbation of the 
hyperthyroidism and then by remission, which was complete 
3 months later. The last patient experienced an almost 
complete remission, as evidenced by both clinical and 
laboratory findings, with reduction in the size of the goitre. 
This patient then had a sub-total thyroidectomy with 14 
days of corticotrophin as the only pre-operative preparation. 

Thus 4 of the 6 patients showed biochemical improvement, 
and in 2 of these a clinical remission was reported. 

Various other descriptions of the use of cortisone and 
corticotrophin have been reported, but on the whole the 
results have been disappointing (Moseley and Merrill, 
1950; Szilagyi et al., 1952; and Warner, 1950). There have, 
however, been occasional cases where success has been 
claimed. Engel (1950) reported improvement in a patient 
who had thyrotoxicosis, auricular fibrillation and congestive 
failure. The basal metabolic rate fell from 44% to+4 
% after 10 days of corticotrophin, coincidentally with 
improvement in the patient’s general condition. Three weeks 
after the cessation of this therapy there was no clinical 
evidence of hyperthyroidism, the basal metabolic rate was 

15 % and the goitre had practically disappeared. 
The value of the basal metabolic rate as an estimate of thyroid 
function in the presence of the cardiac failure is, however, 
questionable. 

In order to demonstrate more clearly the therapeutic 
value, if any, of corticotrophin in hyperthyroidism, a further 
clinical investigation has been started in conjunction with 
my colleague, Dr. H. J. Galbraith. So far 6 patients have 
completed the course of treatment and assessment. 


DESIGN OF INVESTIGATION 


Each patient is admitted to hospital and confined to bed. 
No treatment is given for 10 to 14 days, and during this 
period the diagnosis is confirmed and the severity of hyper- 
thyroidism established by the collection of clinical data 
and a series of tests. 

The basal metabolic rate is estimated by the Benedict-Roth 
method on at least 3 separate days towards the end of the 
period of assessment. 

Radio-active iodine studies are bing undertaken by Dr. 
J. S. Staffurth. These include the estimation of urinary 
excretion and thyroid uptake, the plasma _radio-active 
iodide, the protein-bound radio-active iodine and also the 
serum protein-bound iodine by the chemical method. 

Adrenocortical function is assessed by the urinary excretion 
of 17-ketosteroids and 17-ketogenic steroids over at least 
two 24-hour periods (Prof. F. T. G. Prunty’s laboratory) 
This is proving of some interest as the level of the 24-hour 
excretion of 17-ketosteroids in all patients before the start 
of treatment was either pathologically low or in the lower 
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ranges of normal. The levels of 17-ketogenic steroid excretion 
were normal. These findings are in accordance with the 
results obtained by previous workers. 

Tests for the presence of complement-fixing and precipi- 
tating thyroid auto-antibodies are also being made. This is 
being done because the recent very interesting work on 
Hashimoto’s disease, in which auto-antibodies have been 
found, has led to the occasional demonstration of comple- 
ment-fixing auto-antibodies in thyrotoxicosis. Their 
significance is far from being understood, but we did not wish 
to lose an opportunity of seeking them and of attempting 
to assess whether corticotrophin, with its recognized effect 
on lymphoid tissue and antibody formation, resulted in 
any alteration in these tests. So far no antibodies have been 
detected. 

When the tests of thyroid function are completed, corti- 
cotrophin gel is given twice daily by injection for a period 
of 2 to 4 weeks, the duration depending on the patient’s 
response. The initial dosage is 20 units twice daily. Excessive 
fluid retention is combated by a low-salt diet and twice 
weekly injections of mersaly!. When, in spite of these measures 
a weight-gain of about 10 lb. is produced, the dose is reduced 
to 10 units twice daily. Potassium chloride is given by 
mouth concurrently with the corticotrophin. 

Corticotrophin of the same batch is being used in each 
case. Its potency has previously been demonstrated in a 
healthy subject by estimation, after injections from this 
batch, of an increase in the urinary excretion levels of 17 
keto- and 17-ketogenic steroids. 

During the last few days of corticotrophin administration 
and, in some cases, during the course of treatment, the 
clinical and laboratory measurements are repeated, the 
injections of mersalyl being stopped while urine collections 
are being made. Confirmation of the efficiency of the adreno- 
cortical stimulation was obtained by the fluid retention 
produced in each case and by the increase in the levels of 
urinary excretion of 17 keto- and 17 ketogenic steroids. 


RESULTS 


Six patients have so far been treated with corticotrophin. 
Four had diffuse goitres and 2 nodular goitres. Only one patient 
showed significant reduction in the degree of hyperthyroidism 
during treatment. He was a man aged 40 with a diffuse 
goitre whose symptoms were of only 4 months’ duration. 

A reduction in the size of the goitre was thought to have 
occurred in one woman of 45 with a diffuse enlargement 
during the first fortnight of treatment, but further improve- 
ment was not seen although corticotrophin was given for 
another 2 weeks. 

One patient, a woman aged 40 with a nodular goitre, 
has been treated under similar conditions with Prednisone, 
40 mg. daily for 18 days. No significant change in her 
condition was observed. 

Review of the reported cases, including ours, leads one 
to the provisional conclusion that‘ little clinical benefit 
will result from treatment of thyrotoxicosis with cortico- 
trophin or cortisone. There is, however, evidence that in 


a number of patients some of the methods of estimation of 


thyroid function, notably in the protein-bound iodine, 
show a tendency to revert nearer to normal, and for this 
reason it seems worth while to continue our studies. 
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It has been claimed that corticotrophin has led to an 
unexpectedly smooth post-operative period when used 
pre-operatively with Lugol’s iodine (Szilagyi et al., 1952). 
Schlicke and Berhan (1954) used corticotrophin in 7 thyro- 
toxic patients undergoing sub-total thyroidectomy in whom 
an unsatisfactory reponse to conventional medical preparation 
had made possible the occurrence of some acute post-operative 
complication. Corticotrophin was given on the day of 
operation and for a few days subsequently to all 7 of them, 
and in 5 for two or three days before operation. This was 
in addition to the usual iodine and antithyroid drugs. All 
the patients were said to have had a notably smooth post- 
operative course. 

Since the report of Hill et al. (1950) there have been 
several descriptions of the use of corticotrophin and adreno- 
cortical steroids in malignant exophthalmos and in thyrotoxic 
crises. In the former most writers agree that a reduction 
in oedema occurs without any improvement in proptosis 
or ophthalmoplegia. In the latter it appears that cortico- 
trophin may play an important part in ensuring or accelerating 
recovery, although the situation is invariably confused by 
the administration of other forms of treatment as well. 


SUMMARY 


1. It would seem from the results of corticotrophin treatment 
so far reported that a significant clinical improvement in 
hyperthyroid patients will only be noted occasionally, but 
some tests for thyroid function notably for protein-bound 
iodine may revert to normal. 

2. The post-operative course following subsequent thy- 
roidectomy may be made smooth by this treatment, but 
this is difficult to assess objectively without a very large 
series. 

3. One effect of corticotrophin appears to be reduction 
in the size of the goitre, and this has been observed in about 
a third of the patients. 

4. There is some evidence that corticotrophin plays an 
important part in the management of thyrotoxic crises, 
and is of some value in malignant exophthalmos. 
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AGENESIS OF THE CORPUS CALLOSUM 


IAN A. D. Boucuiger, M.B., CH.B. (CAPE Town) 


Senior Resident Medical Officer, Department of Neurology and Psychiatry, Groote Schuur Hospital, Cape Town 


Agenesis of the corpus callosum is not particularly common; 
its incidence in institutions where a great number of air 
encephalographic studies are done is said to be 3%.' It is 
probable that a number of the cases are not reported. 


HISTORICAL 


The first case of agenesis of the corpus callosum was reported 
by Reil in 1812 and was cited by Sheldon and Peyman.? 
In 1933 Baker and Graves* reviewing the literature, found 
81 cases and reported one of their own in a feeble-minded 
boy of 17 years who had died of pulmonary tuberculosis. 
Dandy‘ in 1918 performed the first ventriculogram and 
was the first person to outline the ventricles with air. Gutt- 
man, cited by Davidoff and Dyke® found the condition at 
post-mortem in a patient in whom he had failed to diagnose 
the condition in life, in spite of having done an air ence- 
phalogram. The first ante-mortem diagnosis of the condition 
was made independently by Davidoff and Dyke® and Hynd- 
man and Penfield* on the pneumo-encephalographic appear- 
ances. 

Since then, Bunts and Chaffee’? and Carpenter and Drucke- 
miller! have ably reviewed the literature on the subject, 
and more recently valuable contributions have come from 
van Epps,* Carpenter, and Hankinson and Amador.?® 

Scattered references to the angiographic appearances of 
this anomaly are to be found before 1953, at which time 
Sheldon and Peyman described two cases with their angio- 
graphic findings. Carpenter,® and Carpenter and Drucke- 
miller! reported the angiograms to be normal. Van Epps® 
performed an angiogram on one of his patients and noted 
the anterior cerebral arteries to be displaced backwards, 
with no obvious shift from the mid-line, but he laid little 
stress on this finding. It is to Sheldon and Peyman that we 
are indebted for the first detailed account of the appearance 
on angiogram. 


CASE REPORT 


C.S., a Coloured male of 49 years of age, was admitted to the 
neurology ward on 6 June 1957. The patient gave a history of 
being well until 15 to 20 years before admission, when he was 
involved in a motor car accident, sustaining an injury to the head, 
with no loss of consciousness. Since that time, he has had attacks 
(about once every 2 to 3 months) during which he became rigid, 
fell to the ground with generalized jerking, and while able to 
hear the voices of people as if in the distance, he was not able 
to speak. The attacks lasted 20 minutes and were always pre- 
cipitated by emotional stress. 

Six months before admission the attacks became more frequent, 
occurring up to 3 to 6 times a day, and while there was no essential 
change in their character, the relationship to emotional stress 
was lost, and the attacks would occur without any apparent 
precipitating cause. In addition, however, a marked personality 


change was observed: he became suspicious, accused his wife 
(on completely false grounds) of being unfaithful to him, and 
assaulted his elder children, believing that they were against him. 
He appeared to withdraw into himself; became so inefficient at 
his work that he was discharged, and was suspicious of, and 
quarrelled with all his neighbours. 

There was nothing relevant in his past history. The patient 
neither smoked nor took alcohol. He worked as a bricklayer’s 
assistant. He had 4 children, the eldest being 18 years and the 
youngest 4 years. Both the wife and the children were in the 
best of health. There was no family story of mental ill-health, 
nor were any of his family deformed in any way. 

On examination, he was a middle-aged male, in good general 
condition, with periorbital bruising on the left side, the result 
of falling during one of his attacks. The patient was correctly 
orientated as to place, time, and person. While he was able to 
speak clearly and coherently, he was pathologically suspicious: 
he showed paranoid delusions, believing that the doctors and 
nursing staff were against him, and even, on one occasion, the 
patients. He described voices—both male and female (his sister- 
in-law)—talking to him, and telling him to beware of the doctors; 
that his wife was being unfaithful to him; and that he would die 
soon. He believed that his ‘mind was not working properly’ and 
blamed various members of his family for having bewitched him. 
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Fig. 1. The hands of the patient, showing the congenital 
deformities. 


There were congenital deformities of both hands: short, webbed 
thumbs; radial deviation of both forefingers, and the little finger 
of the left hand was twisted in upon the palm. He was afebrile. 
Pulse 76 beats per minute. Blood pressure 140/80 mm. Hg. 
There was no cardiomegaly, and auscultation was normal. The 
respiratory system, abdomen, and genito-urinary system were 
all normal. No signs of organic nervous disease were found 
on routine neurological examination. He was right handed. 
The urine was normal in all respects. E.S.R. 3 mm. per hour 
(Westergren). W.B.C. 6,500 cells per c.mm. P.C.V. 51%. Haemo- 
globin 14-5 g.°%4. A smear showed the red cells and the platelets 
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to be normal in all respects, and the differential count was: P. 51%, 
L. 40%, E. 5%, M. 4%. The blood and cerebrospinal fluid: 
W.R. negative. Lumbar puncture: pressure 65 mm. of fluid, 
clear fluid, free flow, globulin 0, protein 10 mg. %, no cells. Blood 
urea 27 mg. %. Serum albumin 4-5 g.%. Serum globulin 1-9 g.°%. 
Thymol turbidity 1. Zinc turbidity 4. X-ray of the skull normal. 
X-ray of the chest normal. 

X-ray of the hands. The bony architecture was normal. There 
was asymmetrical development, the left hand being smaller than 
the right. The left first metacarpal and proximal phalanges were 
0-1 inch shorter than the right. The proximal phalanx on the 
left was 2/3 as long as the right, with broadening of its base and 
head. The left Sth metacarpal was shorter and more slender 
than the right. Both proximal phalanges of the indices, the right 
more than the left, showed defect of tubular moulding. The 
proximal phalanx of the left little finger was similarly affected, 
and the middle phalanx showed defect in ossification with non- 
development of the distal 2/3rds and congenital flexion at the 
interphalangeal joints. 

A pneumo-encephalogram showed no displacement of the 
ventricular system to either side (Figs. 2 and 3). There was wide 
separation of the lateral ventricles; there was dorsal angulation 
and no obvious concavity of the medial wall of the lateral ven- 





Fig. 2. Air encephalogram (A.P.). This shows the separation 
of the lateral ventricles, their bicornuate appearance, and 
the dilated, and elevated III ventricle. 

Fig. 3. Air encephalogram (lateral view). Note the dilated 
posterior horn of the lateral ventricle; and the dilated III 
ventricle, with the ‘anterior excavation’. 


tricles. Both ventricles showed some enlargement, the left more 
than the right, and there was dilatation of the posterior horns 
of both lateral ventricles. The third ventricle was dilated, dis- 
placed upwards and showed an indentation on the anterior wall. 
The interventricular foramen was enlarged. The findings are 
typical of those of agenesis of the corpus callosum. 

On 14 June 1957, under general anaesthesia, bilateral percu- 
taneous carotid angiograms were performed by Mr. de Villiers 
Hamman (Fig. 4). This showed no displacement to either side 
of the anterior cerebral arteries. The vessels were well formed 
on the antero-posterior view, but the lateral view showed both 
anterior cerebral arteries to have lost their anterior bowing, 
and they passed obliquely backwards, with the pericallosal arteries 
making a sharp downwards kink and only 0-9 cm. above the 
dilated interventricular foramina. The rest of the arterial tree 
appeared normal. 

The electro-encephalogram showed a generally dysrhythmic 
record with mixed frequencies, and fast activity predominating 
over central areas. Over-breathing produced posteriorly situated 
complex waves of higher than average voltage. 


Course 


During the first week of his stay in hospital the patient had a 
number of attacks of sudden onset during which the whole body 
became rigid, with limbs extended and teeth clenched. He lay 
hyperventilating with his eyes closed. This state lasted from 
2 to 4 minutes and could be terminated by loud commands. 
On one occasion rhythmical jerking of the right wrist was seen. 
Following the attack the patient would lie still with his eyes 
closed for about an hour, during which he did not respond to 
verbal or painful stimulation. The patient settled down well 
after the first week and his delusions became far less of a burden 
to him. Paranoid delusions persisted, the patient believing that 
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people thought him to be a spy and at times a ghost. The psy- 
chiatric state was treated with hospital care and psychotherapy. 


EMBRYOLOGY 


Sheldon and Peyman? emphasize that an understanding of 
the embryology of the corpus callosum is of help in ex- 
plaining the radiological appearances of the agenesis. The 
late ontogenetic development of the corpus callosum is in 
conformity with the fact that it is, phylogenetically speaking, 
the most recently developed of the 3 commissures of the 
forebrain. It is present exclusively in the higher mammals, 
and in the lowest group of the callosal mammals (Edentata) 
it is little more than a membranous structure. The forma- 
tion of convolutions in the human brain increases the total 
volume of grey matter threefold, and the size of the corpus 
callosum is always proportional to this volume.*® 

It is generally agreed that the corpus callosum develops 
between the 3rd and the Sth month of intra-uterine life.-?.* 
Anterior to the lamina terminalis a slight thickening of the 
wall of the hemisphere appears in the mid-line—Hocksetter’s 
commissural plate. The two plates fuse in the mid-line, 
and this occurs before the closure of the anterior neuropore. 
The plate is present by the 14th day. This plate is only a 
conductive tissue to facilitate the crossing of the interhemis- 
pheral fibres. These fibres are condensed dorsally as the 
corpus callosum and ventrally as the anterior commissure, 
whereas the remnant of the commissural plate between is 
represented by the septum pellucidum. Thus the corpus 
callosum, the anterior commissure, the psalterium and the 
septum pellucidum are all integral parts of the commissural 
plate, a lesion of which will affect all of ‘these structures. 
Marburg" has stated that cases of genuine agenesis of 
the corpus callosum are produced within the first 14 days 
of intra-uterine life. 

The anterior part of the corpus callosum develops first, 
the corpus callosum gradually extending in a cephalic, dorsal, 
and then caudal direction to form the rostrum and genu; 
and at the same time part of the nearby cortex on the medial 
surface of the cerebral vesicles is cut off by the developing 
corpus callosum to form the two leaves of the septum pelluci- 
dum. The body of the corpus callosum continues to grow 
caudally, carrying with it on its under surface the septum 
pellucidum and the hippocampal commissure, and the 
latter eventually lies between the two parts of the body of 
the fornix. 

Development is not complete until the Sth month. Agenesis 
may be complete—in which case the callosal fibres are 
heterotropic and appear as a longitudinal bundle; or may 
be partial, when one or other division is incompletely formed 
and the rest lacking: sometimes the genu alone is present, 
sometimes the splenium. The gyrus cinguli in its middle 
position is either absent or atrophic, resulting in the radial 
arrangement of the sulci of the medial wall of the hemis- 
phere, as well as the absence of the common section of the 
parieto-occipital and calcarine fissure. In some cases, hydro- 
cephalus develops.® 

Some authors have found the staging by Bruce’* of value 
in determining the approximate time a lesion would have 
occurred to cause the existing abnormalities, but not in- 
frequently deviations from his staging occur: 

First 3 weeks: Complete absence of the corpus callosum 
with hemispheres and ventricular system in a single unit. 
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Four weeks to 3 months: Absence of the corpus callosum 
and anterior commissure, but perfect division of cerebral 
hemispheres by longitudinal fissure. 

During the 4th month: Absence of the corpus callosum, 
but the presence of anterior commissure. 

End of the 4th month: The presence of the anterior com- 
missure and genu of the corpus callosum. 


AETIOLOGY! 5-12 


The reason for the anomaly is obscure. Basically there is 
an arrest of development due to local impairment of the 
embryonal metabolism due to reduced oxygenation.’ But 
it is the time at which the arrest occurs which is of import- 
ance in determining the degree of abnormality. There are 
numerous explanations for this—all unsatisfactory, i.e. 
vascular lesions, porencephaly, inflammation, hydroce- 
phalus. Hicks™ has produced the defect by the irradiation 
of rats with 100-400 r. on any day from the 9th to the 19th 
day of gestation; and Naiman and Clarke Frazer!® in 1955, 
reporting two cases of complete agenesis in siblings, suggest 
the possibility of the anomaly being genetic in origin. 


CLINICAL FEATURES 


There is no significant sexual distribution,’ and apart from 
the case quoted above there is no familial incidence. The 
condition may be completely asymptomatic?’ with no 
impairment of intelligence. If symptoms occur the most 
frequent are epilepsy—both generalized and focal—and 
varying degrees of mental impairment.'? In their review, 
Carpenter and Druckemiller,' found that initial symptoms 
were present in 53% under 2 years of age, in 17°% under 
10 years, and only in the 2 cases reported did the initial 
symptoms appear after the age of 20. Bunts and Chaffee’ 
agreed that the majority of cases present before the age of 
10 years. In a more recent review Hankinson and Amador!® 
presented 14 cases ranging from birth to 46 years as the 
age of onset. They described two groups: (a) The infants, 
who presented either as failing to progress, with irritability 
and vomiting, or presented with raised intracranial pressure 
of rapid or slow onset. This constituted the larger group. 
(6) Adults (only 3 cases) who presented as epilepsy of late 
onset. 

Associated anomalies are not infrequent, and these in- 
clude: (a) Associated cranial-nerve defects, incomplete 
separation of the frontal lobes, hydrocephalus, enlarged 
anierior commissure, porencephaly, arhinencephaly, micro- 
cephaly and dilatation of the cisterna magna. 

(5) Associated body defects: Cleft palate, hare-lip, cryp- 
torchidism, thoracic stomach and coloboma of the optic 
nerve. 

Rare symptoms include: Spastic paraplegia, hyperreflexia, 
athetoid movements, nystagmus, strabismus, and the Ba- 
binski sign.’+*+'® 

The cerebrospinal fluid is normal in all cases.* The electro- 
encephalogram: It is generally agreed that there is no 
specific pattern and a diffuse dysrhythmia, with irregular 
slow waves and absence of normal alpha acitvity, is the 
commonest finding and is probably due to associated brain 
defects.’ 
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Radiographic Features 

1. Straight X-rays of the skull are not helpful.! 
2. Pneumo-encephalography. This is of great value and 
a certain diagnosis may be made from the air studies. Davidoff 
and Dyke,® who are always quoted in this connection, in 
1934 laid down the following diagnostic criteria: 

(1) Marked separation of the lateral ventricles. 

(2) Angular dorsal margins of the lateral ventricles. 

(3) Concave mesial borders of the lateral ventricles. 

(4) Dilatation of the caudal portions of the lateral 
ventricles. 

(5) Elongation of the interventricular foramina. 

(6) Dorsal extension and dilatation of the 3rd ventricle. 

(7) Radial arrangement of the mesial cerebral sulci 
around the roof of the 3rd ventricle and their 
extension through the zone usually occupied by 
the corpus callosum. 

Hyndman and Penfield® consider that the bicornuate 
appearance of the bodies of the laieral ventricles is patho- 
gnomonic of the condition. They also describe the appear- 
ances of partial agenesis: (a) The lateral view of the 3rd 
ventricle shows an anterior excavation suggesting a small 
anterior rudiment of the corpus callosum; or (5) the posterior 
part of the 3rd ventricle is wider than normal and curved 
upward—‘fish-tailing’, indicating the absence of the splen- 
ium, but the presence of a rudimentary or part!y formed 
rostrum or body. Many authorities doubt this, and if the 
appearance is indicative of partial agenesis then it is more 
common than suspected.':* Enlargement of the cisterna 
magna may also be shown, and van Epps concludes that it 
is evidence of associated cerebellar anomalies.*"° A genera- 
lized hydrocephalus is present in 8-8°¢ of cases.° 


Angiographic Appearances 

Sheldon and Peyman,’ describing in detail the angio- 
graphic appearance in two cases, conclude that the signs are 
probably diagnostic. 

1. The ascending part of the anterior cerebral artery runs 
almost directly upwards, and then the artery bends sharply 
backwards, this occurring at a lower level than normal. 





Fig. 4. 
course of the anterior cerebral is seen, as well as the close 
relationship to the dilated interventricular foramen. 


Carotid angiogram (lateral view). The abnormal 
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2. The curve of the artery round the genu is lost. 

3. The remainder of the course of the pericallosal artery 
lies immediately above the roof of the 3rd ventricle. (Norm- 
ally the pericallosal artery lies above the corpus callosum 
and is about 2 cm. superior to the roof of the 3rd ventricle.) 

4. Diminution of the normal curve of the great cerebral 
vein is seen and it is situated in front of and above the usual 
position. 


DIFFERENTIAL DIAGNOSIS 


This is easy, as the air studies and angiograms have such a 
characteristic appearance. 


1. Communicating Cyst of the Septem Pellucidum 

This is the only real problem, i.e. if the 3rd ventricle is 
confused with the air filled cyst.? Here (a) the lateral ven- 
tricles are not separated and do not have a filling defect 
in their mesial walls. 

(b) There is no enlargement of the cyst or ventricles 
present unless as part of a general hydrocephalus. 


2. Non-communicating Cyst (fluid filled)*:’ 

(a) The 3rd ventricle is not raised. 

(b) There is no central air shadow between the lateral 
ventricles. 

(c) Note the marked separation of the ventricles. 
3. Lipoma of the Corpus Callosum**.*4:?5 

I. Lipoma without agenesis: 

(a) Shows an area of decreased density in the region of 
the genu on staigrht X-ray. 

(b) This is surrounded by a zone of calcification. 

(c) Pneumo-encephalogram shows dilatation of the 
lateral ventricles with separation, concave mesial 
border, but no elevation of the 3rd ventricle though 
it is enlarged. 

(d) No displacement of the anterior cerebral arteries 
as they are often incorporated in a lipoma of the 
corpus callosum.*® 

II. Lipoma associated with agenesis. 

(a) The roof of the 3rd ventricle will not be raised as 

much as usual. 


(b) It will be flattened by the tumour. 


4. Other Symmetrical Tumours of the Corpus Callosum 


These are rare. There may be some concavity of the 
bodies of the lateral ventricles in the superior and medial 
surfaces, but the 3rd ventricle will not be raised in position. 
As the tumours are infiltrative, the pericallosal artery is 
seen to be displaced upward and laterally on angiography. 


5. Symmetrical Tumours of the Septum Pellucidum 

There may be some separation of the lateral ventricular 
bodies, but the most important sign is the lack of filling of 
the upper part of the 3rd ventricle, and the pericallosal artery 
is raised and stretched and the anterior part is rounded on 
angiography. 


DISCUSSION 


The precise function of the corpus callosum is uncertain. 
Most authors agree that its fibres connect homologous as 
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well as heterologous areas of both cortices, and it is said 
to play an important part in facilitating the cooperation of 
both hemispheres, particularly in man, in whom one-sided 
cerebral dominance is so prominent.'? The anterior third 
is concerned with praxis (i.e. the smooth performance of 
simple and complicated motor acts) and speech; the middle 
third with praxis only; and the posterior third with speech 
and transmission of visual and auditory conceptual im- 
pulses to the hemispheres. 

In man and monkeys negative results have followed 
longitudinal section (Cameron and Nicholls, 1921;'* and 
Dandy, 1931'*). However, van Wagenen and Yorke Herren*’ 
studied 10 epileptic subjects and found that when the an- 
terior part of the body, the genu and the splenium were 
divided, the seizures ceased to be generalized. Studies on 
the above patients (with 6 additional ones) were undertaken 
by Smith and Akelaitis.** They found that few if any speech 
defects occurred, and disturbance of unilateral and bilateral 
motor skills occurred infrequently, and in such cases were 
complicated by the presence of pathological conditions not 
directly dependent upon the callosal section. There was no 
evidence that common tasks were seriously disturbed. 
Most patients experienced no mental confusion in connec- 
tion with the status of their laterality subsequent to the 
operation (or if there was any post-operative shift it was 
temporary). Furthermore, no disturbance of absolute or 
relative orientation, absolute or relative discrimination of 
size, or recognition of colour objects or letter, was found in 
either homonymous field of vision.2* But Meyers®® working 
with cats found that, after section of the corpus callosum, 
there was a failure to transfer simple visual problems. It 
has also been shown that dyspraxia in the ‘subordinate or 
dominant hand after partial or complete section of the 
corpus callosum occurs only when damage to the sub- 
ordinate or dominant hemisphere occurs’.* The conclusion 
of these workers is that bilateral integration of such activities 
as motor performance occurs through commissural systems 
at levels below the corpus callosum.**:*!_ One must therefore 
assume that the corpus callosum is not the only pathway 
for inter-hemispheral connections. 

The clinical picture varies in patients with agenesis of 
the corpus callosum and in those in whom pathology of 
the corpus callosum is acquired. In the latter group the 
following symptoms are described: Mental disturbance, 
motor paralysis, drowsiness, motor apraxia, occasionally 
cerebellar dysnergia, and often paralysis of the cranial 
nerves and moderate papilloedema—all with sufficient 
frequency to be considered a distinct syndrome by some.?®.?4 
Remitting mental symptoms are one of the striking features 
of Marchiafava’s disease (primary degeneration of the 
corpus callosum), but the degeneration in the centrum 
ovale, as well as vascular and nutritional deficiencies, com- 
plicates the clinical picture. Similarly the symptoms resulting 
from destruction of the corpus callosum fibres by inflamma- 
tion and tumour growth are due to the presence of signs 
referable to disease of neighbouring parts of the brain. 
Carpenter, from his studies of patients with agenesis, could 
find no support for the view that there is a specific disease 
syndrome associated with callosal pathology. He states 
that the relationship between the corpus callosum and 
mental symptoms is difficult to determine, but that in some 
obscure way mental disturbances and intellectual deteriora- 
tion are associated with most of the pathology in states 
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involving the corpus callosum, including agenesis.® In this 
connection a recent paper by Russel and Reitan®® is of 
interest. They state ‘There is obvious disagreement between 
conclusions regarding the functions of the corpus callosum 
when one compares the studies made on persons with callosal 
tumours, and callosal surgical section. The preponderance 
of mental symptoms (including mental dulling, apraxia etc.) 
noted with callosal tumours is not reported with callosal 
section. Since tumours are so likely to involve other structures 
as well as the corpus callosum, one must respect the results 
from the surgical sections. Nevertheless, in these studies, 
as with others on the psychological significance of the corpus 
callosum, standardized psychological tests of demonstrable 
validity in measuring the effects of organic cerebral damage 
have not been used’. 


Their paper is the first study of congenital agenesis (in a 
19-year-old female) using standardized tests as suggested 
above, and while they agree that to generalize from one 
case is unjustified, they suggest that the following are changes 
which may possibly be associated with agenesis: 

1. Severe impairment of biological intelligence, par- 
ticularly of the abstraction pattern, but with sparing of the 
power factor. 

2. An I1.Q. in the moronic range. 

3. Deficiency in bilateral transfer. 

4. Impaired visuo-motor coordination. 


5. Impaired ability to sustain concentrated attention to 
a task for 10-second intervals. 

6. Depression, anxiety and emotional instability. 

However, the widely accepted view at present is that 
agenesis of the corpus callosum per se is symptomless, and 
such symptoms as are present may be ascribed to associated 
developmental defects of the brain. 


The case reported is of interest in that the anomaly is 
present in a person suffering from an obvious paranoid 
schizophrenic state, and no connection between the two 
conditions is postulated. In addition, no previous reference 
to congenital anomalies of the hands in association with 
the cerebral defect has been encountered in the literature. 
It is difficult to understand what the exact nature of his 
attacks following the accident were, and it is hard to believe 
that there was any relationship to his schizophrenic con- 
dition, which was of relatively recent onset. The conclusion 
is that he experienced episodic disturbances of consciousness 
which were probably epileptic and consequent on the head 
trauma. The other possibility remains that he was one of 
those unusual cases of agenesis where the epilepsy is of 
relatively late onset. 

The pneumo-encephalographic findings are typical of the 
condition, except for the absence of concavity of the medial 
borders of the lateral ventricles, but a possible reason for 
this is that the view was taken too posteriorly for the bodies 
of the lateral ventricles to show up clearly. While the typical 
‘fish-tail’ appearance is not seen in this case, the excavation 
of the anterior wall of the 3rd ventricle on the lateral view 
appears to be definite enough to warrant the diagnosis 
of a partial agenesis of the corpus callosum being made on 
this patient. The angiographic appearances are easy to 
understand, as in the absence of the corpus callosum the 
artery must lie in close relationship to the roof of the 3rd 
ventricle, while the anterior curvature which is formed by 
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the rostrum will be lost. 
very well. 


This patient shows these features 


SUMMARY 


1. A case of agenesis of the corpus callosum is presented 
and the reasons for considering the anomaly to be a partial 
and not a complete agenesis are discussed. 


2. The condition in this case was associated with con- 
genital anomalies of the hands and the presence of schizo- 
phrenia. 

3. The pneumo-encephalographic and angiographic ap- 
pearances are described. 


4. The functional significance of the corpus callosum js 
discussed. 


5. The differential diagnosis of this anomaly is con- 
sidered. 


My thanks are extended to Dr. N. Cloete, Medical Super- 
intendent, to Dr. S. Berman, Head of the Department of Neuro- 
logy and Psychiatry, Groote Schuur Hospital, for permission to 
publish this case, and to Mr. B. Todt who took the photographs. 
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EFFECT OF MEGIMIDE ON THE RECOVERY TIME AFTER THIOPENTONE 
ANAESTHESIA 


G. G. Harrison, F.F.A.R.CS. 


and 


A. B. BuLLt, D.A., R.C.P. & S.(D 


Department of Anaesthesia, Groote Schuur Hospital and University of Cape Town 


Initially synthesized in 1911 (Cass, 1956), ethyl methyl 
glutarimide (Megimide, Bemegride N.P. 13) aroused great 
interest when Shaw et al. (1954) demonstrated its phar- 
macological antagonism to the effects of barbiturates, 
stating this effect to be specific. This was followed by the 
successful clinical use of Megimide in the treatment of 
barbiturate poisoning by the same group of workers (Shul- 
man et al., 1955; Shaw, 1955). The efficacy of Megimide 
in the treatment of barbiturate poisoning was further con- 
firmed by reports from other workers in this field (bingle 
and Whitwam, 1955; Holten, 1955; Perinpanayagam, 
1955; Clemmesen, 1956; Pedersen, 1956; Louw and Sonne, 
1956; Worlock, 1956). Doubt was expressed, however, 
that Megimide was indeed a pharmacological antagonist in 
the strict sense of the word and the definite analeptic proper- 
ties of the drug were pointed out (Wright, 1955; Louw and 
Sonne, 1956; Pedersen, 1956). Albeit the precise nature of 
this antagonism of Megimide to the actions of the barbi- 
turates is uncertain, the work of Cass (1956) indicates a 
high degree of specificity. This property of Megimide sug- 
gested its possible usefulness in the field of clinical anaesthesia 
for terminating or shortening barbiturate anaesthesia used 
for short surgical operations. Two reports have been pub- 
lished describing the use of Megimide in routine clinical 
anaesthesia (Harris, 1955; Bentel et a/., 1956). In order to 
provide something more than a clinical impression—to 
attempt to provide in particular an end point of observation, 
a comparable series of controls, and standardization of 
anaesthetic procedure and surgical intervention—we designed 
the following simple clinical trial. 


METHOD 
Operation 


The operation chosen to provide a standard procedure 
was dilatation of the cervix uteri and uterine curettage for 
diagnostic purposes. A few cases of radium insertion into 
the uterus and vagina and a few cases of emergency evacua- 
tion of the uterus were included. Except for demanding 
general fitness of the patients, other than for their gynaeco- 
logical complaints—all patients were adults—the cases were 
unselected. 


Premedication 


Atropine gr. 1/100 by intramuscular injection was the 
only premedicant drug administered in all cases. 


Anaesthesia 


A 5% solution of thiopentone sodium administered in 
divided doses was the sole anaesthetic agent used. A clinical 
level of anaesthesia was maintained at which the patient 
breathed satisfactorily yet did not respond with exaggerated 


movements to the surgical stimuli of the operation. In 
no case was there apnoea following administration of thio- 
pentone nor was there clinical evidence of respiratory de- 
pression of a grade which required manual assistance of 
respiration or administration of oxygen. 


Observations 


Observations were made on a total of 160 patients of 
whom 75 constituted a control group. These had no further 
medication following thiopentone. Megimide was ad- 
ministered to the other 85 patients immediately on con- 
clusion of the operation. 


Factors noted 


The factors noted in all cases in this trial were: Patient’s 
weight, dose of thiopentone, dose of Megimide, duration of 
operation and recovery time. 


Recovery time end point 


The recovery time end point was measured as the time 
taken from the end of the operation until the patient could 
intelligibly and correctly answer the question ‘what is your 
name’? Apart from this question, repeated at intervals 
during recovery time, no other stimulus was applied. This 
time was recorded to the nearest minute. It should be noted 
that workers using Megimide in the field of barbiturate 
poisoning have chosen to note the time taken to bring the 
patient to a ‘safe state’ (Shulman et al., 1955) and it must 
be assumed that these patients commence recovery from a 
deeper state of anaesthesia than those in this series. From 
the time the ‘end point’ was reached no patient in this series 
showed signs of relapse into unconsciousness. 

Megimide is supplied in vials containing 10 ml. of a 
0-5% solution for intravenous administration. Dosage of 
Megimide administered is reflected in Table I. 


Our first cases were given 50 mg. of Megimide intra- 
venously as a single dose. In subsequent patients, if no 


TABLE I 


Total Dose of Megimide in mg. No. of Cases 


50 - a ee ahs 17 
100 - oa + oa 37 
150 a - a ha 20 
200 in < ss ars 11 

Total oa wa 85 


response such as movement or biting on the airway was 
obtained after an initial dose of 50 mg., this was repeated 
after one minute, and repeated again after a further one 
minute if there was still no response. Initially a total dose 








of 150 mg. was not exceeded. Later in the series the maxi- 
mum dose was raised to 200 mg. 


RESULTS 


The results of this trial are presented in Table II. 
As barbiturate blood levels were not estimated, difficulty 
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Difference in Mean Recovery Times: 6 minutes. This is statisti- 
cally significant. 


was experienced in relating the dose of thiopentone and 
the duration of anaesthesia (operation time) to recovery 
time. The weight, the duration of operation and the dose of 
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thiopentone were combined into a single index by estimating 
the minute/mg. of thiopentone/Ib. in each case. This index 
was then plotted against the recovery time. The result is 
presented as a scattergram (Fig. 1). 

No correlation could be established between the size 
of the dose of Megimide (either on a total or on a mg./Ib. 


basis) and the recovery time. The respective correlation 
coefficients are: 

Megimide, total dose r 0-06. 

Megimide, mg./lb. dose r = 0-05. 


UNTOWARD REACTIONS 


Two patients developed clonic convulsions following the 
administration of a total of 200 mg. Megimide. Details 
are as follows: 

Case 1. Weight 126 Ibs. thiopentone 700 mg., time of operation 
11 minutes. Megimide 200 mg.. recovery time 4 minutes. Very 
shortly after administration of the Megimide twitchings of the 
face commenced, followed rapidly by a generalized clonic con- 
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vulsion. Thiopentone 100 mg. intravenously controlled the con- 
vulsion immediately. Subsequent recovery was uneventful, 
except that the patient complained of a headache. 


Case 2. Weight 120 Ibs. Thiopentone 550 mg. Time of opera- 
tion 7 minutes. Megimide 200 mg. Recovery time 9 minutes. 
This patient had an apparently normal recovery of consciousness 
nine minutes after conclusion of the operation. Sixty minutes 
after her return to the ward she had a short clonic convulsion, 
witnessed by the ward nursing staff. This subsided without treat- 
ment. On subsequent questioning, no history of epilepsy or 
previous convulsive episode could be obtained from the patient. 

There were no other complications in either the control or the 
Megimide groups. 


COMMENT AND CONCLUSIONS 


In the use of barbiturate anaesthesia for short surgical 
procedures on outpatients, it has been frequently pointed 
out that a danger period exists during the recovery stage 
when constant supervision of the unconscious patient is 
essential. It was thought that Megimide might prove a 
useful drug to cut this period short and so to lighten the 
burden on the medical and nursing staff. To be efficient in 
this respect we considered that a safe and consistent shorten- 
ing of recovery time should be demanded. The end point 
chosen in this study was taken as being consistent with a 
degree of recovery which would allow the patient to remain 
unattended with safety. It must be realized that it does 
not necessarily imply complete recovery of the patient to 
the point where discharge from the hospital could be allowed. 
The results show that Megimide produces a statistically 
significant shortening in the mean time for recovery of 
consciousness from thiopentone anaesthesia administered 
for short operations. The recorded recovery times, however, 
show a wide scatter and overlap with those of the control 
group, as is evidenced by the large standard deviations of 
the means. This is graphically demonstrated in the scatter- 
gram (Fig. 1). This means that in many cases the use of 
Megimide provided no gain at all in recovery time com- 
pared with a large number of cases in the control group. 

This wide overlap with control cases in return to a ‘waking 
state’ is in conformity with the findings of Louw and Sonne 
(1956) that in spite of the fact that Megimide helped to 
bring about a ‘safe state’ in cases of barbiturate coma it 
‘did not apparently shorten the period of coma, hasten 
the elimination of barbituric acid or cause patients to re- 
cover consciousness before the blood level of barbituric 
acid had fallen to that at which return of consciousness 
would have been expected without Megimide’. Similar 
opinions are expressed by Pedersen (1956) and Clemmesen 
(1956). On the debit side too, it is noted that two cases in 
our series developed convulsions following administration 
of 200 mg. Megimide, a dose which does not exceed that 
mentioned in the manufacturers’ pamphlet. 

We are of the opinion that although this study demon- 
strates that Megimide displays antagonism to the action of 
thiopentone, the precise nature of this is uncertain and 
it is inconsistent. Because a mean saving of six minutes 
in the return to consciousness does not provide any very 
great benefit and must be balanced against the risk of con- 
vulsion, it appears to us to be of no real value in shortening 
the recovery time after routine barbiturate anaesthesia. Its 
use is not justified as a means of ‘applying the brakes’ to 
terminate such anaesthesia. It may, however, be of some 
use in cases of inadvertent overdosage with thiopentone. 
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SUMMARY 


A clinical trial is described assessing the value of Megimide 
in reducing the period of unconsciousness following barbi- 
turate anaesthesia. The mean recovery time of the control 
group was sixteen minutes. The use of Megimide resulted 
in a mean shortening of six minutes in the recovery time. 

Two cases developed convulsions after the administration 
of 200 mg. of Megimide. We are of the opinion that though 
it may be of use in the treatment of inadvertent overdosage 
with barbiturates the drug is of no real value in routine 
barbiturate anaesthesia. 


We must thank Dr. N. H. G. Cloete, the Medical Superintendent 
of Groote Schuur Hospital for permission to publish these results; 
as also Prof. James T. Louw, Professor of Obstetrics and 
Gynaecology at the University of Cape Town, from whose wards 
the patients in this trial came. 


Unlimited supplies of Megimide were kindly supplied by Messrs. 
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through Messrs. Keatings Pharmaceuticals Limited of Cape 


Town. 
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PAIN AND SUFFERING 
K. R. L. HALL, M.A., D.PHIL. (Oxon.) 
From the Department of Psychology, University of Cape Town 
In 1940, Hardy, Wolff and Goodell devised an apparatus for impulses. This opens the way for experimental research on cuta- 


imposing radiant-heat stimulation upon the skin surface, and 
proceeded to define the threshold for pain with a precision impos- 
sible in earlier methods. Their book! summarizes the excellent 
series of experiments carried out by them in the next 10 years. 
It is now a standard text, and I propose only to take two major 
points from it that are specially relevant for further research. 

The first point is that the authors claim a physiological uni- 
formity of pain threshold in man, provided that all extraneous 
variables, such as the temperature of the skin, and the attitude or 
expectation of the subject (which includes his emotional state) 
are controlled. Such uniformity, however, is achieved only where 
normal subjects have been carefully trained and instructed how 
to distinguish between sensations of heat and the end-point of 
pain as defined by the experimenter. I have reviewed the evidence 
on uniformity and variability factors elsewhere,? and it is only 
necessary here to point out the significance of their work in 
possibly establishing objectively a kind of base-line in relation to 
which degree and kind of variation, in the individual subject, may 
be assessed. 

These writers were convinced, on account of their own experi- 
mental findings and of the neuro-anatomical work they had 
reviewed, that pain was a specific sensory modality, having special- 
ized terminal receptors and pathways to the central nervous 
system. Thus they adhered to the orthodox text-book account, 
and to the possibility that accessory fibres may contribute a 
sensory quality to the pain experience which enables the subject 
to distinguish the nature of the stimulus causing pain and to 
localize it. 

The second point, however, is that Hardy et ai. fully recognized 
the importance, in the normal pain experience, of conditioning 
and emotional factors that cause wide individual variation in 
reaction-type and reaction-level to a physically identical heat- 
stimulus. They refer briefly to the evidence afforded by prefrontal 
lobotomy as to alteration in the response to pain while the sensory 
threshold may remain unchanged. 

Parallel to this outstanding physiological work, the very detailed 
and interesting histological and physiological studies of Weddell 
and his associates (recently reviewed by Oldfield*) has raised in 
new form the old controversy about pain as a specific modality or 
pain as an experience resulting from intense stimulation of other 
cutaneous receptor-fibre pathways. But the new form given to the 
von Frey-Goldscheider affair emerges in Weddell’s conception of 
pain as a centrally interpreted spatio-temporal pattern of incoming 


neous sensibility or, rather, cutaneous perception, that need not 
confine itself to the ‘either or’ dilemma of specificity or intensity 
theory. 

While the Weddell, and the Hardy, researches have each con- 
tributed outstandingly to the scientific data on pain, they have 
inevitably left virtually unexplored the problems of central repre- 
sentation and, more especially, a problem that should be a major 
topic for psychological experiment, viz. how an incoming pattern, 
whatever its peripheral origin may be, is related to previous 
experience and the emotional response system. In other words, 
it is widely recognized clinically, and on the basis of common 
experience, that pain is intimately related to anticipation, anxiety, 
suffering, and other complex determinants of individual behaviour 
during illness, before and after operation, or in response to minor 
traumata such as visits to the dentist, receiving an injection, or 
experiencing a headache. 

It is the purpose of this article, therefore, to review and evaluate 
the chief kinds of evidence that have emerged in recent years on 
the nature of these complex determinants and their possible 
representation in the central nervous system. 

THE PARIETAL LOBES 

The largely negative evidence as to any specific representation of 
pain in the cerebral cortex is reflected in Head’s account of pain 
and temperature as ‘thalamic’ sensations, only the ‘epicritic’ 
sensations of touch discrimination, localization, etc., being the 
concern of the somesthetic cortex. Penfield and Boldrey* likewise 
concluded that electrical stimulation of this region, as of other 
cortical regions, very rarely elicited an awareness of pain in their 
patients. Critchley’s review® of the parietal lobes reaches a similar 
negative conclusion, and he points out that epileptic seizures 
rarely produce pain experience. The evidence from stimulation 
studies is therefore negative, but it may not be conclusive, because 
this form of stimulation may be biologically irrelevant for the 
cortex. 

Investigation of the effects of lesions in the temporo-parietal 
areas has given variable results. Schilder and Stengel® long ago 
described a few cases of lesions affecting these areas of the domi- 
nant hemisphere where a syndrome of ‘asymbolia’ for pain was 
prominent. Their findings have been confirmed in later series, 
the syndrome usually consisting not of complete insensitivity to a 
noxious stimulus but of a generalized inability to respond appro- 
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priately, by word or action, to threat of danger or damage. The 
syndrome is therefore a complex one and, as its name implies, 
consists essentially of an inability to relate an incoming pattern 
to its experience-category and hence to its normal output- 
behaviour. 

Cases of focal lesion in the parietal area producing clearly 
defined cutaneous sensory dissociations have, however, been 
reported, notably in Marshall’s bullet-wound series.” He reported 
3 such cases where pain sensibility (as tested by pin-prick and 
intramuscular injection of hypertonic sodium chloride) was lost, 
while other modalities were intact. He also reported a case where 
thermal sensitivity was lost, while pain remained intact. I have 
myself examined similar cases of dissociation, where there seemed 
no doubt of the separate loss of pain or temperature, but the 
obvious difficulty lies in the interpretation of how such loss, even 
if temporary, is related to cerebral structure and function. Marshall 
gets round this difficulty by supposing that sensory awareness of 
pain is a complex function of two-way circuits between thalamus 
and cortex. Thus, a lesion in the parietal area may not be such as 
to disrupt these circuits. It is inferred, therefore, that a pattern 
of impulses is only consciously appreciated as pain when the 
double relay of pattern to cortex and back to thalamus is com- 
pleted. Neither thalamus nor parietal cortex are independently 
concerned with pain representation. 

Individual variation in the function to which the parietal cortex 
may be put is interestingly suggested by Lewin and Phillips.* 
They carried out a partial removal of the post-central gyrus in 
3 patients suffering from very severe intractable pain from the 
phantom limb of an amputation. They located the apparently 
affected areas of somesthetic cortex by exploratory electrical 
stimulation, and removed those areas from the appropriate hemi- 
sphere, giving relief from the pain in all 3 cases. In contrast to the 
great majority of phantom-limb pain cases, these were reported 
to be reasonably well-adjusted, non-neurotic individuals. To 
account for the discrepancy between their results and those 
obtained by Penfield and others, they suggest that a differential 
conditioning factor, due to the special experience and associations 
of the pain, must be assumed. Thus, although their findings may 
have no bearing upon the ‘normal’ representative function of these 
areas, they seem to imply some kind of reverberation or generali- 
zation of signals when the original pain was associated with intense 
emotional experience. 

The problem of pain representation in the parietal cortex is 
complicated, not only by the multiple connections of the thalamic 
nuclei, the mutual dependence of thalamus and cortex, and the 
apparent variability of projective function caused by traumatic 
association. It is further complicated, as Walker® points out, by 
evidence from hemispherectomy cases (the operation being carried 
out exclusive of the basal ganglia) and from other sources, which 
suggests that there may be some ipsilateral, as well as contra- 
lateral representation for pain. 


PREFRONTAL LOBOTOMY AND RESTRICTED OPERATIONS 


The striking alterations of emotional behaviour consequent upon 
the standard bilateral lobotomy operation when carried out on 
psychotic or chronic neurotic patients led Freeman and Watts,’® 
and others, to test its value for relief of intractable pain of chiefly 
organic origin. In most of the series of cases studied, it is reported 
that sensory awareness of pain is unaltered, but that the ‘affective’ 
component of suffering is abolished. Thus, typically, the patient 
is described as no longer being acutely miserable, apprehensive, 
afraid of dying, unable to sleep without sedation, but able to 
regard the pain of his illness with equanimity or indifference. 
Le Beau’ considers that such suffering, or ‘psychalgesia’ as 
Freeman and Watts called it, may develop in 2 types of case: 
(1) Where the patient has been emotionally normal and well 
adjusted, but where the pain from his illness has been so intense, 
and above all continuous, that it leads to a sustained and height- 
ened awareness of the condition, and (2) where the patient has 
been emotionally unstable (over-anxious or hypochondriacal) 
before the illness, so that the pain of his illness is assimilated 
directly ito the conditioned emotional response system, and 
becomes a focal point of that system. In either sort of case, the 
effectiveness of the operation would probably be ascribed, as by 
Bonner, Cobb, Sweet and White,'* to the surgical isolation of the 
pain impulses from the possibility of their cortical elaboration in 
relation to previous conditionings and anticipations about the 
future. 
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The drawback of the standard operation, however, was that it 
reduced much more than the suffering of the patient. It tended 
to reduce him intellectually and emotionally to a deteriorated 
condition; so that the next step was to find some form of restricted 
technique which would relieve the suffering without producing 
such drastic associated after-effects. Two such restricted tech- 
niques, at least, seem to have had some initial success. Thus, 
Le Beau!* carried out a bilateral topectomy, in which areas 9, 
10 and 46 were excised. He reported good results on 25 cases of 
intractable pain, a practically complete relief being claimed, on 
the basis of clinical criteria, in 19 of them. He was much impressed, 
indeed, by the close parallel between establishment of anxiety and 
unbearable pain, and their simultaneous disappearance after the 
operation. The ‘suffering’ function of the brain, compounded of 
organic pain impulses and anxiety, he considers may be regulated 
through a circuit defined by at least 3 relays: dorsomedial nuclei 
of the thalamus, granular prefrontal cortex, and hypothalamus. 

Grantham’s restricted bimedial technique,’* whereby a pre- 
cisely determined and limited section of white matter is destroyed 
on each side, appears to have been about equally successful, in 
that 14 out of his 21 cases were said to be ‘near-perfect’ results. 
These patients no longer complained spontaneously of pain, 
and sometimes even denied that the pain of their illness was 
present, while they showed no personality deterioration. 

These, and other similar results, have demonstrated how the 
emotional quality and experience-context of a pattern of pain 
impulses may be radically changed by operative techniques on the 
frontal lobes and their connections. Associated with such change, 
there may be a deterioration of those intellectual and emotional 
characteristics that are the highest forms of socially acquired 
human behaviour. We shall return to the possible significance of 
this association later, but it is now only necessary to point out that 
the clinical accounts of these changes still require a detailed 
experimental verification and elaboration. 

The possibility of a restricted surgical excision relieving suffer- 
ing without causing any but minor intellectual changes has led 
Fulton,'® Maclean'’® and others to examine closely the anatomical 
and physiological basis for this finding. Fulton seems to consider 
that the effectiveness of the various techniques employed in the 
relief of intractable pain depends upon whether or not the limbic 
system connections have been severed. This system is described 
as phylogenetically primitive, and, in man, overlaid by the neo- 
pallium or discriminative or ‘intellectual’ cortex. It has anatomical 
connections with nuclei of the thalamus and hypothalamus, and 
work referred to by Maclean appears to have demonstrated that 
conspicuous electrical reactions can be recorded from the pyriform 
area in response to noxious stimuli such as pinching the ear or 
foot. The effectiveness of the standard lobotomy operation for 
relief of suffering was thus ascribed by Fulton to the severing of 
connections with the limbic system, while its adverse effects upon 
intellectual function were attributed to the extensive bilateral 
encroachment upon connections with the neopallium. 

Fulton’s is an interesting supposition, but it seems unjustifiable, 
in the present state of knowledge, to assume any discrete functional 
localization of affective and cognitive behaviour in the cortex, 
for such functions are closely dependent one upon the other for 
efficient coordination of behaviour—a dependence arising inevitably 
from the parallel developments, in ontogeny, in emotional and 
intellectual training. It may still, therefore, be, as Scarff’s uni- 
lateral lobotomy procedure for pain relief suggested,!’ that effec- 
tiveness is proportional to the extent of disconnection rather than 
to the specific region in which such disconnection takes place. 


CONGENITAL UNIVERSAL INDIFFERENCE TO PAIN 


It will be apparent so far from our discussion of central represen- 
tation for pain that there is much to be said for retaining a dis- 
tinction between pain and suffering, and between pain sensitivity 
and the pattern of reactions aroused by a pattern of incoming 
impulses. The rare cases reported in the medical and psychological 
literature where, in an otherwise normal person, there is an 
apparently congenital universal indifference to pain (CUIP) are 
of great interest because they seem to suggest a central, probably 
cortical, origin for the defect. Critchley’ has recently reviewed 
most of the available case reports, and has tabulated the ‘indif- 
ference’ symptoms for each case. He points out that such cases 
usually retain ‘cognitive’, ‘discriminatory’ perception of stimuli, 
such as pin-prick, temperature changes, and so on, while being 
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completely unaware of any ‘affective tone’ or ‘emotional reactions’ 
normally associated with pain. He believes that there is no evidence 
of (1) peripheral sensory defect, (2) spinal-cord defect or (3) 
thalamic defect. Although there is no autopsy evidence (and he 
points out that, even if there were, it might well be negative) he 
considers that the syndrome suggests a high-level defect having 
some resemblance to ‘asymbolia’ and to the effects of frontal 
lobotomy where sensitivity is retained while pain-quality and 
reactivity are deficient or altered. Individuals may lie on a con- 
tinuum with respect to perception of pain and reaction to it, 
these ‘congenital’ cases being at one extreme of the hyposensitivity 
scale, the hypersensitives (e.g. constitutional anxieties) being at the 
other end. 

As this type of case may not be generally familiar, it is worth 
quoting briefly from a report by Cohen et al.” The subject of this 
study was a 19-year-old college girl, with the usual history in 
such cases of burning, breaking, and other injury without reporting 
pain. The result of careful psychological, physiological and neuro- 
logical studies showed the girl to be not in any significant degree 
emotionally, socially, or intellectually abnormal, nor did she show 
neurological signs or histological evidence indicating nerve path- 
ology at periphery or cord or above; nor was there any evidence 
of central ‘blocking’ such as may be presumed to occur in cases 
of hysterical anaesthesia. On sensory examination, not only was 
deep and superficial pain absent, but there was defective warmth 
and cold sensitivity, except at extremes of temperature. She 
appeared to have achieved highly adequate alternative methods of 
identifying ‘painful’ (i.e. potentially harmful) stimuli. 

In the evaluation of this type of case material, the writers may 
use the terms ‘insensitivity’ and ‘indifference’ to pain as if they 
were synonymous and, in fact, there can be no useful reason for 
making a distinction between them, for a congenital case of this 
kind cannot, ipso facto, know what pain is either as a defined 
sensory phenomenon or as a complex experience for which, in the 
normal person, some form of avoidance behaviour is adaptive. 
In the prefrontal-lobotomy cases, it is inferred that the patient 
is not sensorily impaired in that he continues to report a quality 
of sensation arising from noxious stimulation or from his il!ness, 
which he ‘knows’, from past experience, to have been painful. 
Critchley’s comparison of the CUIP case with the lobotomized 
patient may or may not be strictly valid. Rather, the special 
interest of such cases lies simply in the suggestion of a complex, 
a presumably cortical basis for insensitivity, indifference, 
or both. 


CONDITIONING AND LEARNING FACTORS 


I have already referred to the fact that ‘uniformity’ of sensory 
threshold for a noxious stimulus is only found under strict labo- 
ratory conditions, where normal subjects, clearly instructed and 
experienced in the type of reporting required, are used in the 
experiments. In freer experimental situations, a wide range of 
variation, both in the verbal reports of pain and in the reactions 
to the stimuli, is commonly found, because each subject tends to 
have his own personal ‘standard’ or ‘schema’ by which to judge 
a stimulus as painful or not, and because each subject’s reactions 
to such stimuli are governed by conditioned emotional responses 
that have been developed from early childhood. 

The evidence to show the major factors accounting for such 
variability is still far from complete, but it is possible to make 
some preliminary conclusions from clinical observation and from 
experimental work on animals and man. 


1. Attitude, expectation or ‘set? may determine the individual’s 
perception of and reaction towards a particular form of stimula- 
tion. Thus Hall and Stride®® have shown that the response to 
‘pain’ stimulation is likely to vary with the form of instruction 
given to the patient. The expectation aroused by the word ‘ pain’, 
when the patient is, for example, told, ‘I want you to report as 
soon as you feel the stimulus to be painful’, may set in readiness 
a conditioned avoidance response. Thus, anxious patients, where 
such instruction is given, tend to report as painful, and to with- 
draw from a stimulus of low physical intensity. Where, however, 
such patients are merely instructed to report on the nature and 
quality of each sensation they experience, their verbal and reaction 
thresholds will be raised. 

At the other extreme, however, severely depressed patients may 
have a very high pain tolerance, and may describe the sensation 
of a high-intensity stimulus as, for example, ‘burning hot, but not 
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painful’. Indifference to pain, perhaps very similar to that of the 
CUIP cases, is sometimes shown by schizophrenic patients, but 
the indifference of the hysterical anaesthesia case may usually be 
distinguished from these other two categories by the fact that the 
hysteric does respond autonomically to pain, though not at a 
voluntary motor or verbal level. 

These, and other observations on the effects of suggestion, 
distraction, and so on, demonstrate the importance of central 
factors in determining normal and abnormal variability of beha- 
viour in response to noxious stimulation. 


2. Conditioned emotional reactions may determine persistence 


and severity of ‘spontaneous’ pain or ‘psychalgesia’. 


The phenomenon of accentuation of the pain experience without 
apparent physical cause is very striking in the phantom-limb 
cases of intractable pain, as well as in some cases of hypochon- 
driacal pain. Kolb*+ has made a valuable analysis of the former 
category of case, where he points out that, in a series of 2,284 
amputees seen in an American army hospital during World War 
II, only 8 patients complained of a painful phantom limb (although 
the ‘phantom’ occurs in as many as 95°% of amputees). All these 
8 cases were described as suffering from severe psychopathological 
disturbances. Kolb’s analysis of the cases is interesting in showing 
that their complaint of pain (and accompanying emotional 
behaviour) may be intermittent, and may occur in relation to 
emotionally significant episodes in the patient’s life, whereas it 
may not occur during psychiatric interview until such episodes 
are discussed. In other words, the ‘suffering’ may be directly 
associated, through learning, with the amputated limb, but, at 
least in some cases, the major discomfort is clearly emotional and 
not due primarily to sensory impulses from the stump. 

It is, of course, important to appreciate that the ‘suffering’ 
in such cases, as in cases of hypochondriacal pain, may itself be 
the product of a vicious circle, or feed- back of impulses from the 
autonomic reactions and tensions of the skeletal musculature. 
These may build up a central excitatory state in relation to which 
minimal external stimulation, or minimal stimulation from some 
organic focus, may be reported as painful because of its special 
conditioned context of emotion. 


3. Conditioned variation of response: experimental studies of 
animals. 

In Pavlov’s laboratories,”* the classical conditioned withdrawal 
experiment shows how the dog, standing in the conditioning 
frame, reacts to the unconditioned stimulus of electric shock on 
the paw by violent struggling. Equally violent attempts to escape 
follow the sound of a metronome when used as the ‘neutral’ 
signal preceding, but overlapping with, the shock. However, 
when the dog is fed, sometimes forcibly, upon numerous occasions 
after the shock, very strong shocks or even burning of the skin 
cause the animal to salivate, wag its tail, and turn towards the 
food dish. Thus the ‘meaning’ of the shock stimulus has been 
transformed through learning so that it has become a ‘neutral’ 
— stimulus arousing reflexes preparatory for ingestion 
of food. 

Perhaps the most striking examples of conditioned variation 
come from the North American studies of environmental restric- 
tion. Thus, Nissen, Chow and Semmes?* observed the effects of 
restricting opportunity for tactual, kinesthetic and manipulative 
experience on the behaviour of a chimpanzee, comparing per- 
formance with that of other nursery infant chimpanzees reared 
under normal conditions. When the restricted animal was tested 
after 31 months, it appears that, on being pricked with a pin, 
he showed no behaviour indicative of pain or discomfort—often, 
in fact, he was reported to ‘pant’ as chimpanzees do when they 
are being tickled. The implication of this study was that the animal 
has to learn, in the free environment, how to discriminate par- 
ticular signals as potentially harmful rather than pleasurable or 
neutral. 

Confirmation and elaboration of these observations has come 
from a recent study by Melzack and Scott,** in which the be- 
haviour of 2 groups of Scottish terriers in a variety of noxious 
stimulation situations was compared. The one group had been 
reared in isolation from the time of weaning till they were 8 months 
old, being thus restricted from acquiring normal sensory and 
social experience. The other group was reared normally in private 
homes and in the laboratory. Comparison of the behaviour of 
the two groups to electric shock, pin-prick, burning, etc., pro- 
duced some interesting results. The isolated group, though show- 
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ing reflex twitches and movements of the body area stimulated, 
tended to learn appropriate avoidance reactions extremely slowly 
and, even 2 years after being released to a normal environment, 
still had difficulty in avoiding noxious stimuli. When the experi- 
menter held a lighted match up to the dog’s nose, preventing 
it running away but leaving it free to turn its head away, 7 out 
of 10 ‘isolated’ dogs made no attempt to escape even during 
stimulation, and it was not even necessary to hold them. The 
authors describe the dogs’ behaviour as follows: *. . . they moved 
their noses into the flame as soon as it was presented, after which 
the head or whole body jerked away, as though reflexively; but 
then they came right back to their original position and hovered 
excitedly near the flame .... In contrast, the normal dogs moved 
their heads so rapidly that it was often impossible to hit their 
noses with the flame’ (p. 158). 

These experiments reveal very clearly the importance of early 
environment in determining the animal’s behaviour to noxious 
stimulation, and it is suggested that, if the animal is deprived of 
the opportunity of acquiring the appropriate conditioned avoid- 
ance responses at the critical phase in its development, it may 
have considerable difficulty in forming the necessary adaptive 
habits thereafter, however free the sensory and social environ- 
ment. 

Such experimental results on animals fit in well with Living- 
ston’s clinical observations of young children.*® He says: ‘The 
pain that a child experiences is often conditioned by the fears, 
attitudes and afflictions of his parents. Indeed, parental influences 
may be decisive factors in determining the amount of pain their 
children will suffer from minor injuries throughout the rest of 
their lives’ (p. 64). Thus, not only will restricted opportunity 
lead to a potentially dangerous indifference or inappropriateness 
of behaviour, but the reverse process of heightening the degree 
of anticipation, apprehensiveness, and therefore suffering, may 
equally well be primarily the product of early social training. 

The implication of all the studies reviewed in this section is that 
pain, as an elementary sensation, is a physiological artefact—a useful 
one, indeed, but one that has little relevance for our understanding 
of the complex pain experience, its emotional context of suffering, 
and the behaviour indicative of suffering in high or low degree. 
The personal, social factor affecting experience of pain is under- 
standable in this frame of reference. Relief of suffering, in child 
or adult, is not uncommonly experienced by the patient who is 
in sympathetic contact with the physician or nurse, and may 
certainly be experienced even from the fact of the physician 
being able to diagnose and ‘name’ the patient’s disorder, thus 
reducing the anxiety derived from the uncertain origin of the 
pain 


DISCUSSION 


The link between pain and suffering has become more clearly 
defined as a result of recent neurosurgery, clinical observation of 
special types of case, and experimental study of animals and 
Man. The sensory input to the brain may not necessarily be 
initiated by stimulation of specialized receptors, but the con- 
troversy over the nature of the peripheral events, and the new 
form given to it by the work of Weddell and his associates, may 
not be directly significant for our understanding of the central 
factors. 

Whatever the origin of the impulses eventually experienced as 
pain, it is generally agreed that the input pattern will be modified 
and elaborated at different levels of the central nervous system. 
The pain experience is thus a product, not only of the pattern 
derived from some cutaneous or internal focus, but of incoming 
impulses from other sensory modalities and other regions of the 
body. It is complicated, even at the lower levels of integration, 
by the fact that a part of the spinothalamic bundles does not 
decussate spinally, most of the ipsilateral fibres being apparently 
of viscerogenic origin (see Bremer’s very able review**). Bremer 
goes on to cite the recent evidence of comparative anatomy on 
the important function of the reticular formation of the brain 
stem in the upward transmission of pain impulses, showing that 
the existence of a direct spinothalamic tract is a relatively recent 
acquisition in the course of mammalian evolution, perhaps first 
appearing in the primates. Such lower-level complexity prepares 
one for the consequent difficulty of tracing the cortical destiny 
of the 3rd-order sensory axones, and thus of defining with any 
precision the ‘representation’ of pain in the cortex. Indeed, the 
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anatomical, as well as the physiological, neurosurgical and psy- 
chological evidence, points to diffuse rather than specific repre- 
sentation, and to individual variation rather than any uniformity 
in localization. 

The very extensive work of White and Sweet*’ dealing chiefly 
with neurosurgical treatment of intractable pain leads to the 
same kind of conclusion. Although considerable success is re- 
ported for various techniques of relieving such conditions, two 
major implications of this work stand out from the rest. One is 
the extreme complexity of the course of the pain pathways at 
both cord and higher levels, and the other is the individual varia- 
tion that occurs in response to what is, as near as is technically 

possible, an identical operation. There are a number of possible 
factors accounting for this variation, including unintended differ- 
ence in the surgical interruption of pathways and anatomical 
difference in the course and decussation of the pathways, but the 
major factor would seem to arise from highest-level variation in 
the individual’s experience and habitual emotional responses. 

The idea of diffuse representation seems to be supported by 
the evidence of stimulation, excision and lesions of the parietal 
cortex. Possibly only when a specific area is physiologically 
abnormal, perhaps through concentrated or persistent condition- 
ing, as in the Lewin and Phillips cases,* will excision result in 
reduction of a pain experienced to a tolerable level. The ‘asym- 
bolia’ cases are of great interest, but suggest an agnosia, even a 
categorical defect, rather than a simple reduction in sensory 
intensity or discrimination. Marshall’s bullet-wound series’ 
provides the chief evidence that a dissociated loss of pain sensi- 
tivity can occur with a lesion apparently restricted to the parietal 
cortex, but he himself interprets the phenomenon as due to inter- 
ruption of maintaining circuits between cortex and thalamus 
rather than to any specific localizable representation of pain in 
the somesthetic cortex; and, further, the phenomenon of dis- 
sociated loss is usually temporary. 

We are thus faced, even before proceeding to discuss the role 
of the prefrontal cortex and limbic system, with a considerable 
variability of findings that indicates the present impossibility of 
generalizing about parietal or lower-level function in this respect. 
Rather do we see the need to suppose a variation and a diffuseness 
in the functions which these areas may play in the integrated 
action of the individual brain. 

In examining the evidence from prefrontal lobotomy—standard 
and restricted techniques—we come upon changes in the reported 
pain experience and behaviour of patients the significance of 
which is very great. We can see how the whole character of the 
pain experience is altered when the capacity to elaborate the 
incoming patterns by relating them to conditioned emotional 
responses is reduced. Yet we are very far from being able to 
conclude, on present evidence, that this elaboration is invariably 
the function of special areas, such as 9, 10 and 46, or that it is 
inevitably the function of parts of the limbic system to coordinate 
pain impulses with responses, and the feed-back from such re- 
sponses, of the autonomic nervous system through the hypo- 
thalamus and other subcortical regions. Again there seems the 
possibility of diffuse, rather than specific, representation, which 
would correspond with the diffuse nature of the pain experience 
when it achieves that dominant quality of suffering. So many 
variations are possible in the exaggeration or inhibition of pain 
impulses that we should be unwise to attempt to simplify the 
problem by proposing a localization that may apply to one case 
but not to another. 

The special significance of the CUIP cases is that, although 
proving nothing, they demonstrate the possibility that a con- 
genital cerebral defect may prevent the patterns from noxious 
stimuli ever being elaborated in relation to normal conditioned, 
or even unconditioned, avoidance behaviour. The cerebral origin 
of this defect, in otherwise normal people, remains a mystery, 
but the history of such cases does not, contrary to Critchley’s 
view,'® indicate that we have overemphasized the biological 
significance of pain. Such cases have to be taught by those who 
do know its significance to use alternative cues from other sensory 
modalities in order to avoid irreparable damage or death. We 
do not argue that the biological significance of vision is over- 
emphasized simply because the congenitally blind can be educated 
to a high degree of social usefulness. 

The effects of restricting environmental opportunity of learning 
appropriate avoidance behaviour in animals run parallel with 
the evidence of the CUIP cases where the restriction is, of course, 
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absolute. The evidence shows very clearly the great importance 
of normal conditioning and learning in establishing the consistent 
patterns of individual behaviour in response to noxious or poten- 
tially noxious stimuli. The concept of a critical phase in develop- 
ment, during which this kind of learning is chiefly established, 
is a specially interesting one, and may fit in well with Russell’s 
view of the developmental functions of the prefrontal areas in 
Man.** He considers that these areas are of special significance 
in the forming and elaborating of normal conditioned emotional 
responses in the early years of a child’s life. If these areas are 
damaged during this period, as by encephalitis, normal maturity 
of emotional behaviour may be established with difficulty. 

This review may, I hope, bring out some of the fascination 
of the task of trying to work out the relations between the simple 
and artificially definite input patterns of pain and the enormously 
complex modification and elaboration of these patterns at the 
different levels of central nervous integration. The clinician is 
fully aware of the complexity of the pain experience and of the 
degree and quality of variation that he encounters in individual 
patients, in different age-groups, and possibly in different social 
or racial groups. But scientific research on this complexity and 
on the major factors accounting for individual variation has 
scarcely proceeded beyond a reasonably systematic descriptive 
phase, chiefly because pain has for so long been treated as ex- 
clusively a problem of sensory psychophysiology rather than as a 
major problem in perceptual learning and motivation. The very 
factors that distinguish Man’s complex social behaviour from 
that of the lower animals give him pre-eminently the capacity to 
elaborate and prolong his experience of pain so that it achieves 
that unenviable higher status of suffering. Whether or not there 
may eventually turn out to be any ‘specific’ representation for 
pain in the cerebral cortex, there is no doubt at present of its 
diffuse and generalized representation through conditioning, 
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learning and memory. The major research tasks in this field lie 
in putting to experimental test the many hypotheses about indi- 
vidual variation that can be derived from the work reviewed in 
this paper. 
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IN MEMORIAM 


Dr. EDMOND GRASSET 


Dr. E. H. Cluver writes: With the death of Professor Edmond 
Grasset in Geneva on 30 October 1957 at the age of 62 years the 
work of a very distinguished medical scientist came to an untimely 
end. 

It was because of the outstanding research work on which 
Dr. Grasset was engaged at the Pasteur Institute in Paris that 
Sir Spencer Lister, former Director of the South African Institute 
for Medical Research invited him to join his staff in 1928. Under 
Grasset’s able direction the Serum Department of the Institute 
was quickly expanded and the use of therapeutic sera throughout 
the country was greatly increased. He brought with him from the 
serum-production unit of the Pasteur Institute the techniques, 
cultures and equipment necessary for the local production of 
diphtheria, tetanus and other antitoxins, which were added to the 
antibacterial sera. 

After completing the organization of the greatly expanded Serum 
Department Dr. Grasset was able to devote most of his time to the 


PASSING EVENTS : 


South African Paediatric Association. The next meeting of the 
Cape Town Sub-group of this Association will be held on Tuesday, 
3 December 1957 in the lecture theatre, Red Cross War Memorial 
Children’s Hospital, Rondebosch, Cape, at 8.15 p.m. Prof. N. 
Sapeika, of the Department of Pharmacology, University of Cape 
Town, will speak on ‘Accidental Poisoning in Children’. All 
medical practitioners are welcome. 
* * * 


Research Forum, University of Cape Town. During the month of 
December 1957 2 meetings of the Research Forum will be held in 
the A-floor lecture theatre, Groote Schuur Hospital, Cape Town. 
The first will take place on Wednesday, 4 December at 12 noon, 


two main studies which were to result in such great benefit to the 
practice of medical science in South Africa viz. (1) snake venom 
and the production of anti-venene and (2) endotoxins, more 
particularly in relation to typhoid immunization. 

During World War II Dr. Grasset was associated with Dr. J. H. 
Mason in another fine achievement, the successful production in 
South Africa of gas-gangrene antitoxin. 

Dr. Grasset left the S.A.I.M.R. in January 1946 to take up an 
appointment in Switzerland, the country of his birth, as Director of 
the Institute of Hygiene at Geneva. This appointment carried with 
it the chair of Bacteriology and Immunology at the University of 
Geneva. 

Some of us were associated with Edmond Grasset as recently 
as July of this year when he presided at the International Polio- 
myelitis Conference at Geneva. We mourn the loss of a good friend 
and a very devoted scientist. 


IN DIE VERBYGAAN 


when Dr. B. Lewis will speak on ‘The effect of dietary fat on 
cholesterol transport and excretion’. 

The second meeting will take place on Wednesday, 11 December 
at 12 noon, when Dr. S. I. Saunders and Prof. L. Eales will speak 
on ‘ “Chlorothiazide’’—a diuretic: some observations on its actions 
and uses.’ 

* * * 


Goitre Conference. The London Thyroid Club and the American 
Goiter Association announce that the Fourth International 
Conference on Goitre will be held in London in 1960. Scientific 
sessions will be held in the Royal College of Surgeons on 6-8 
July 1960. Those who desire to submit abstracts of papers for 
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consideration should write to Mr. Selwyn Taylor, F.R.C.S., 
3 Roedean Crescent, Roehampton, London, S.W. 15, or to Dr. 
John C. McClintock, 149} Washington Avenue, Albany 10, 
New York. Travel and hotel accommodations may be secured 
from Thomas Cook and Sons, Ltd. A very few honoraria will 
be available for travel assistance. For further particulars contact 
either of the above. 
. * 7 


The Proceedings of the XII International Congress of Occupational 
Health, which was held in Helsinki, Finland on 1-6 July 1957, are 
now available. They are published in 3 volumes, which are obtain- 
able from the Organizing Committee, c/o Tyoterweyslaitos, 
Haartmaninkatu 1, Helsinki-Toolo, Finland. Vol. 1 comprises 
32 communications, of which 23 are in English, 4 in French, 4 in 
German, and | in Spanish; price before 15 December Fmk. 800, 
after 15 December Fmk. 1,000. Vol. II comprises summaries of 
245 papers (English and French edition); price before 15 December 
Fmk. 500, after 15 December Fmk. 600. Vol. III comprises the 
Proceedings of the Congress (English and French); price before 
15 December Fmk. 3,000, after 15 December Fmk. 4,000. The three 
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volumes are obtainable at a total price of Fmk. 3,500. 
South African currency is equal to about Fmk. 900.) 
* * * 


(£1 in 


Unie van Suid-Afrika. Departement van Gesondheid. Aangifte 
van gedugte epidemiese siektes en poliomiélitis in die Unie ge. 
durende die tydperk 8-14 November 1957. 


Poliomiélitis 
Bl. Nat. Kl. As. Totaal 
Transvaal .. ei 2 1 - - 3 
Kaapprovinsie -“ - I 2 ~ 3 
Oranje-Vrystaat .. - 2 - -~ 2 
Natal cs i 2 ~ l 3 
Totaal ds 4 4 2 1 Il 
Pes, Pokkies: Geen. 
Tifuskoors. Kaapprovinsie: Vier (4) Naturellegevalle in die 


Glen Grey-distrik. Diagnose van viektifus deur luise oorgedra, 
is deur laboratoriumtoetse bevestig. Alle voorsorgsmaatreéls 
getref. 


NEW PREPARATIONS AND APPLIANCES : NUWE PREPARATE EN TOESTELLE 


Television in Radiotherapy 


Marconi (S.A.) Limited supply the following information: 

The Royal Marsden Hospital, London, is now using Marconi 
closed-circuit television in connection with the deep therapy 
radiation treatment. The doctors and radiographers are protected 
from the harmful effects of excessive radiation by using this equip- 
ment in conjunction with a telecaesium ray treatment unit which 
enables them to work by remote observation. 


It is necessary to keep the patient under observation during this 
treatment because the beam of gamma rays has to be accurately 
directed at the affected part, and the slightest movement throws it 
out. 

The camera used is the Marconi 1 inch industrial vidicon 
camera Type BD835, and the installation operates on a 625 line 
system. The 14 inch industrial monitor is an integral part of the 
telecaesium unit control panel. 


REVIEWS OF BOOKS : BOEKRESENSIES 


RADIOLOGY OF THE HEAD AND NECK 


The Head and Neck in Roentgen Diagnosis. Volume I & II. 
Second Edition. By Eugene P. Pendergrass, M.D., J. Parsons 
Schaeffer, M.D., Ph.D. and Philip J. Hodes, M.D. Pp. (Vol. I: 
lv + 878 + Ixvi) (Vol. II: xli + 881 + Ixvi). + 1,740 Figures. 
£14 (2 vols.). Oxford: Blackwell Scientific Publications. 1956. 


Contents: Volume I. Preface to the Second Edition. Preface to the First Edition. 
Introduction. Acknowledgements. I. The Skull. II. Fractures of the Head. 
III. Diseases of Bone. IV. Tumors of the Scalp and Skull. V. The Teeth and 
Jaws. VI. The Nose, Lacrimal Passageways, and Paranasal Sinuses. VII. The 
External Ear, The Temporal Bone, and Affections of the Mastoid and Petrosa. 
VIII. The Eye and Orbit. Volume I/. 1X. Intracranial Tumors and Other Lesions. 
X. Cerebral Pneumography. XI. Cerebral Angiography. XII. The Neck. XIII. 
The Neck. XIV. The Neck. XV. Diseases of the Bones and Joints and Tumors 
of the Cervical Spine. XVI. Tumors and Other Lesions Involving the Cervical 
Spinal Cord. 


This classical text book has been revised and very considerably 
expanded. The present two volumes comprise 1759 pages of 
text, as compared with 904 in the first edition. Concomitantly the 
anatomical, clinical and radiographic illustrations have been 
increased and their reproduction is of the highest order. 

To mention that there are 2403 illustrations must surely indicate 
the scope and value of this publication. 

The anatomical descriptions preceding the discussions of the 
developmental anomalies and the diseases of the head and neck 
are concise, but most informative. They form a valuable basis for 
directing and determining radiological studies. 

In sequence after the description of each anatomical structure, 
the diseases to which it is prone and diagnosable by radiographic 
methods are discussed in the very fullest detail. 

All the special procedures of contrast media examinations are 
dealt with clearly and extensively; there is no radiological lesion 
of the head and neck which has not been included in these volumes. 


The references at the end of each chapter and the index forma 
valuable source for further study. 

As a text book to which radiologists can confidently turn for 
the fullest information, it is a sine qua non. To those practising 
neurology and neuro-surgery, as well as the otorhinolaryngologist, 
the facial surgeon and the dentist, amongst others, there is much of 
great interest. 

J.N.J. 


THE BILIARY TRACT 


The Biliary Tract. With special reference to the common bile 
duct. By Julian A. Sterling, A.B., M.D., M.Med.Sc., Sc.D., 
F.A.C.S. Pp. 424 with 94 illustrations plus 2 coloured plates. 
80s. Od. London: Bailliére, Tindall and Cox. 1955. 


Contents: 1. Introduction. 2. Anatomy. 3. Physiology. 4. Pathology. 5. Lesions 
of the Pancreas. 6. Clinical Manifestations of Bile Duct Disease. 7. Laboratory 
Observations. 8. Radiology. 9. Medical Management. 10. Anesthesia for Biliary 
Tract Surgery—Lillian E. Fredericks, M.D. 11. Choledochotomy. 12. Surgical 
Procedures Concerning the Common Bile Duct (Excluding Tumors). 13. Surgical 
Procedures for Tumors of the Biliary Tract. 14. Other Procedures Concerning 
the Bile Ducts. 15. Postoperative States. Index. 


This volume represents a most exhaustive study on the biliary 
tract. Its detail is such that it is often overwhelming to the practical 
surgeon. However this is not a serious fault as any surgery on the 
biliary tract demands the strictest attention to detail. Reconstruct- 
ive operations on the bile ducts are appearing more commonly 
among the operation lists of the larger teaching institutions and 
it is as well to emphasize the possible dangers and difficulties 
entailed in the surgery of the gallbladder and the bile ducts. It is 
not for the general practitioner to remove a gallbladder where 
anaesthesia, theatre facilities, etc., are not of the best. The con- 
sequences of even the smallest error even in the most experienced 
hands may be crippling to the patient, if not fatal. It is in the light 
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of this knowledge that one forgives the author if he is not a little 
more positive in his approach and advice. 

More than one half of the volume is taken up by the anatomy 
of the biliary system, physiology, pathology and the clinical mani- 
festations of biliary disease. An interesting chapter on radiology 
includes a description of intravenous biligrafin studies. 

The volume is of value to the surgeon, the gastroenterologist 
and also to the general practitioner. 

A.K. 


YEAR BOOK OF RADIOLOGY 


The Year Book of Radiology. (1956-1957 Year Book Series). 
Radiologic Diagnosis. Edited by John Floyd Holt, M.D. and 
Fred Jenner Hodges, M.D. Radiation Therapy. Edited by 
Harold W. Jacox, M.D. and Morton M. Kligerman, M.D. 
Pp. 430. 361 Figures. $9-00. Chicago: Year Book Publishers, 
Inc. 1957. 


Contents: Publisher’s Note. Part I. Diagnosis. Introduction: The Debt of Surgery 
to Roentgenology, by Frederick A. Coller. Technical Developments. The Head 
and Neck. The Spine and Extremities. The Chest: The Heart, Great Vessels and 
Mediastinum, The Lungs and Pleura. The Gastrointestinal Tract. The Genito- 
urinary Tract. Part IJ. Radiation Therapy. Introduction. The Head and Neck. 
The Nervous System. The Thorax. Gynecology. The Genitourinary System. 
Blood Dyscrasias and Lymphomas. Miscellaneous Conditions: Malignant, 
Benign. Radioactive Isotopes. Physics, Dosimetry and Treatment Technics. 
Hazards and Injuries. Radiobiology. 


As in previous years, this volume has been eagerly anticipated by 
those interested in the radiological field of medicine. 

The customary format of the book has not been changed and 
there is the usual initial section on technical developments, followed 
by summaries of carefully chosen subjects on diagnosis and therapy. 

An appropriate introduction to this 25th Year Book is the re- 
print of an editorial from the ‘American Journal of Roentgenology’ 
on ‘The Debt of Surgery to Roentgenology’. The abstracts of the 
articles on the latest opaque media and of the hazards and advant- 
ages of lumbar aortography are of special interest. 

The section on therapy is comprehensive and the surveys cover 
the present-day scope of radio-isotopes. Of topical interest are 
the summaries of papers on the relationship of leukaemia to 
radiation. 

As always, the annotations of the widely experienced authors of 
the Year Book are most illuminating. 

For the rapid review of the past year’s significant literature on 
radiological subjects, like its predecessors, this Year Book is 
invaluable. 

JI.N.J. 


BIOCHEMICAL DISORDERS IN DISEASE 


Biochemical Disorders in Human Disease. Edited by R. H. S. 
Thompson, M.A., D.M. and E. J. King, Ph.D., D.Sc., F.R.LC. 
121 Illustrations. Pp. xiv + 843. 90s. London: J. & A. Chur- 
chill Ltd. 1957. 


Contents: Preface. Section I. Diseases of the Gastro-intestinal Tract by D. A. K. 
Black. Section II. Diseases of the Liver and Biliary Tract by Noel F. Maclagan. 
Section III. The Anaemias by Sheila T. Callender and J. R. P. O’Brien. Section IV. 
Diseases of the Blood, The Clotting Mechanism by R. G. MacFarlane. Section V. 
Hypertension by G. W. Pickering and W. S. Peart. Section VI. Diseases of the 
Kidney and Genito-urinary Tract by M. D. Milne. Section VII. Adrenal Diseases 
by Joseph W. Jailer and Donald Longson. Section VIII. Diseases of lodine 
Metabolism by J. Wolff and R. Goldberg. Section 1X. Diseases of Bone and the 
Parathyroid Gland by Russell Fraser and E. J. King. Section X. Diseases of the 
Nervous System by R. H. S. Thompson and J. N. Cumings. Section XI. Diseases 
of Muscle by Joseph L. Lilienthal, Jr. and Kenneth Zierler. Section XII. Diabetes 
Mellitus and Hypoglycaemia by Peter H. Forsham and Glenn E. Mortimore. 
Section XIII. Disorders of Nutrition by R. Passmore and A. P. Meiklejohn. 
Section XIV. Miscellaneous Disorders of Metabolism: I. Some Abnormalities of 
Amino-acid and Haemoglobin Metabolism by H. Harris. Section XV. Miscel- 
laneous Disorders of Metabolism: H. Connective Tissue Disorders by E. G. L. 
Bywaters and L. E. Glynn. Section XVI. Miscellaneous Disorders of Metabolism: 
Ill. Porphyrias by C. H. Gray. Section XVII. Miscellaneous Disorders of Meta- 
bolism: IV. Haemochromatosis by S. Granick. Section XVIII: Miscellaneous 
Disorders of Metabolism: V. Glycogen Storage Diseases and Galactosaemia by 
rothy H. Andersen. Section XIX. Miscellaneous Disorders of Metabolism 
VI. Lipidoses by S. J. Thannhauser. Section XX. Disorders of the Reproductive 
Organs by P. M. F. Bishop and I. F. Sommerville. 


Can one welcome another 800-page tome on clinical biochemistry ? 
Strange to say, the answer is Yes. Professors Thompson and King 
are to be congratulated on fathering a very successful compilation 
of articles on the state of biochemistry in medicine. Although there 
are valuable contributions from America the book is largely the 
product of British medical schools and survey present know- 
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ledge and interpretation from an angle somewhat different from 
that of other texts. 

As the progress of biochemistry and medicine are becoming 
increasingly interdependent, the editors’ project was to provide a 
forum from which workers on different disease groups could 
present and correlate old and new work and present to clinicians 
and biochemists a picture of the present position, the problems 
and prospects of their subjects, and thus to save long searches for 
original papers. Incidentally the index and references are full and 
excellent. 

The book is written primarily for medical readers and for this 
reason the editors arranged for each of their contributors to review 
disorders associated with one organ group; this contrasts with the 
usual arrangement of taking one biochemical function, such as 
protein metabolism, and tracing its aspects throughout the body. 
Some large sections were needed to take care of diseases without 
an organ basis, such as porphyria, glycogen disease and lipoidosis. 
This approach is successful and should appeal to the informed 
clinician, but may not be so well suited to the student as the con- 
ventional arrangement. 

The sections on the chemistry of connective tissue and of the 
nervous system are unusual and helpful. So is that on muscle 
which the writers ask us to read ‘with keen scepticism’ because of 
the difficulties of technique and interpretation. 

This book should appeal to candidates for higher examinations, 
and, if they will look at it, the examiners too may lose some 
compiacency and be saved needless embarrassment. 

GCL. 


KURZE GESCHICHTE DER VESTIBULARISFORSCHUNG 


Kurze Geschichte der Vestibularisforschung. By Ernst Wodak, 
M.D. Pp. viii + 162. 8 Photos. DM 13-80. Stuttgart: Georg 
Thieme Verlag. 1956. 


Contents: Vorwort. Einleitung. Was war im 19. Jahrhundert iber den Vesti- 
bularapparat bekannt? Die Entdeckung des menschlichen Vestibularapparates. 
Vestibularisforschung in Osterreich. Forschungsstatten in Holland und Belgien. 
Die Vestibularisforschungsstatte in Prag. Vestigularisforschung in Skandinavien 
und Finnland. Vestibularisforschung in Deutschland. Vestibularisforschung in 
Frankreich. Vestibularisforschung in Italien. Vestibularisforschung in England. 
Vestibularisforschung in der Schweiz. Vestibularisforschung in Ungarn. Vesti- 
bularisforschung in Russland. Vestibularisforschung in den Vereinigten Staaten. 
Vestibularisforschung in Kanada. Vestibularisforschung in Japan. Vestibularis- 
forschung in der Ubrigen Welt. 


This small well-written book gives the history and the present-day 
status on research of the vestibular apparatus. 

The author begins by giving a historical survey of what was 
known about the vestibular functions in the nineteenth century. 
Purkinje, Meniere and Brener are the famous researchers of this 
period. About 1905 Barany of Vienna discovered the caloric 
nystagmus caused by cold and hot water syringing of the ear, and 
thus paved the way for establishing the physiology of the human 
vestibular apparatus. 

He then discusses the research done in this field in the different 
countries, and it is surprising how many centres have well-establish- 
ed institutes for research in this particular sphere. 

The author mentions the fact that until the last two decades 
the Anglo-Saxon and the European researchers worked separately 
but that since the last World War there is a much better 
correlation between the two groups. 

The book is a thorough survey of what has been done in this 
field of research and will be of great interest to the E.N.T. surgeons, 
neurologists and neurosurgeons. 

H.L.deV.H. 


HYPOTHALAMUS AND THALAMUS 


Hypothalamus and Thalamus. Documentary Pictures. Atlas with 
German and English legends. By W. R. Hess. Pp. x + 70. 
246 Figures. DM 36.—. Stuttgart: Georg Thieme Verlag. 1956. 


Contents: Preface. Introduction. I. Key Illustrations to the Anatomy of the 
Cat’s Brain. II. Autonomic Effects and Auxiliary Somatomotor Functions. 
Ill. Reactions of compulsive character. IV. Automatic Regulation of Posture. 
V. Correlations. VI. Combination, Interference and Radiation Effects. Conclusion. 
List of References on the Physiology of the Brain Stem. List of films. Index. 


The author has published his experimental findings on electrical 
stimulation of various points in the diencephalon of the cat’s 
brain. In each animal the responses from twelve different points 
of stimulation were examined. Three electrodes carried on a single 
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mount with a distance of one and a half mm. between them were 
inserted simultaneously. Each ‘trio’ was placed in a superior and 
an inferior plane, first on the left and then on the right. 

Apart from the text which describes the function performed by 
stimulation of various areas, the effect of stimulation is illustrated 
by photographs of the animal before stimulation and in the final 
position. 

These carefully conducted experiments, with the exact localiza- 
tion of the point of stimulation leading to specific autonomic 
functions, provide a basis for the direct interpretation and under- 
standing of the pathological symptomatology of the diencephalon. 

The book is written with German and English texts next toeach 
other. 

It will be of special interest to physiologists, pathologists, neuro- 
psychiatrists and neuro-surgeons, but also to all other members of 
the medical profession, because of its concise and lucid text com- 
bined with the excellent illustrations. 

H.L.deV.H. 


PHYSIOLOGY OF THE NERVOUS SYSTEM 


Physiology of the Nervous System. By E. Geoffrey Walsh, M.A. 
(Oxon.), M.D. (Harvard), M.R.C.P. (London). With chapters 
on Somatic Sensibility and the Applied Physiology of Pain 
by John Marshall, M.D. (Manchester), M.R.C.P., D.P.M. 
(London). Pp. xvi 563. Illustrated. 50s. net. London, New 
York and Toronto: Longmans, Green & Co., Ltd. 1957. 


* 


Contents: Chapter 1. Nerve and Muscle. Chapter 2. Somatic Sensibility. Chap- 


ter 3. The Applied Physiology of Pain. Chapter 4. The Spinal Cord. Chapter 5. 
Posture: The Labyrinth. Chapter 6. The Cerebellum. Chapter 7. The Cerebral 
Cortex: Olfaction: Electro-Encephalography. Chapter 8. The Auditory System 
and Temporal Lobes. Chapter 9. The Visual System. Chapter 10. The Cortical 
Control of Movement: Cortico-spinal and Extra-pyramidal Pathways. Chapter II 
The Sensory Pathway, Thalamus and Parietal Lobe, Speech. Chapter 12. Hypo- 
thalamus, Rhinencephalon and Frontal Lobes. Bibliography. Index. 


This new textbook of neurophysiology is a clear exposition of 
modern views on the subject. It may be recommended with con- 
fidence to the general physiologist or to the general physician or 
surgeon who wishes to keep abreast of recent work on the nervous 
system, but the undergraduate might find it difficult to understand 
and the neurologist would find it rather elementary. It should 
prove particularly useful to the clinical psychologist provided he 
has a good grounding in neuroanatomy. 

The approach is functional rather than anatomical. More 
space is devoted to the special senses than is usual in a book of 
this nature and the mental activities associated with cerebral 
function are given due prominence. The chapter on hypothalamus, 
rhinencephalon, and frontal lobes is particularly interesting in this 
respect. Throughout the book the application of fundamental 
principles to clinical neurology is emphasized and _ illustrative 
cases are described. 

The style is lucid, if somewhat discursive, and the diagrams are 
clear and appropriate. The bibliography is well selected and 
emphasises recent work. The book is well printed, strongly bound, 
and offered at a very reasonable price. 

A.W.S. 


BRITISH NATIONAL FORMULARY 


British National Formulary 1957. By Joint Formulary Committee. 
Pp. 226. 6s. 6d. (Ordinary) plus 5d. postage, 10s. (interleaved) 
plus 8d. postage. London: The Pharmaceutical Press. 1957. 


Notes for Prescribers. Pre- 
Habit- 
Formulary. 


Preface. 
Prescriptions for Schedule [V Poisons. 
Pharmacological Classification 


Contents: Joint Formulary Committee. 
scriptions for Dangerous Drugs 
forming Drugs. General Notices 
Appendix. Index. 


British National Formulary 1957. Alternative Edition. By 
Joint Formulary Committee. Pp. 245. 1957. 7s. 6d. (ordinary) 
postage Sd. 10s. 6d. (interleaved) postage 8d. London: The 
Pharmaceutical Press.’ 1957. 


Contents Joint Formulary Committee. 
Edition. General Notices. 
Schedule IV Poisons. 
Classified Formulary. 


Introduction. Preface to the Main 
Prescriptions for Dangerous Drugs. Prescriptions for 

Habit-forming Drugs. Pharmacological Classification. 
The Treatment of Poisoning. Appendix. Index. 


Two editions of the British National Formulary (1957) are avail- 
able. Hitherto the general arrangement of the Formulary has 
followed the traditional pattern, preparations and formulae being 
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grouped in alphabetical order under descriptive headings such 
as mixtures, tablets, and injections. The main edition carries on 
the tradition. Several additions and alterations have been made 
and some preparations have been discarded. The section on 
poisoning has been extended and includes a monograph on agri- 
cultural poisoning (weed killers and insecticides). There are once 
again Notes for Prescribers with information on groups of drugs, 
e€.g., analgesics, antibiotics, antihistamines. Synonyms, cross- 
references, lists of additions, deletions and equivalents make it 
easy to obtain necessary information from the book. The appendix 
provides information on proprietary preparations, approved names, 
gas cylinders, and a dental practitioner’s formulary. 

In the companion volume, referred to as the ‘alternative edition’ 
a pharmacological arrangement is provided. The preparations and 
formulae are grouped according to their pharmacological action 
and use instead of in alphabetical order. For hospital practice 
and teaching purposes and for prescribers generally this grouping is 
valuable. 

In general the contents of the two editions are the same and 
the formulae indentical. There are however changes in presentation 
as the result of changes in arrangement. 

These valuable handbooks are not intended to replace standard 
works of reference, and should not be regarded as textbooks of 
pharmacology, still less of therapeutics. The aim is to provide a 
book of convenient size with a comprehensive range of preparations 
and formulae to meet the needs of prescribers in hospital and 
general practice, and of pharmacists. 

N.S. 


YEAR BOOK OF CANCER 
Year Book of Cancer—1956-1957 Series. By R. L. Clark, 


Jr., B.S., M.D., M.Sc. (Surgery), D.Sc. (Hon.) and R. W. Cumley, 
B.A., M.A., Ph.D. Pp. 572. Figs. 210. $7-50. Chicago: Year 


Book Publishers, Inc. 1957. 
Contents Publisher's Foreword. Introduction. Head and Neck. Brain and 
Nervous System. Gastrointestinal Tract. Lung. Skin. Female Breast. Genito- 
urinary Tract. Female Genital Tract. Leukemia and Lymphomas. Bone and 


Soft Parts. Cytology and Pathology. Virology. Radiotherapy. Chemotherapy 
Steroid Endocrinology Genetics. Epidemiology and Statistics. Metastatic 
Tumors and Late Care. Basic Research. Special Surgical Problems. Pediatric 
Cancer Roentgen Diagnosis. Radiobiology and Radiophysics. Endocrine 
Tumours. Psychologic Aspects of Cancer. 


This Year Book, the latest edition to the series will be welcomed 
by everybody who has to deal with cancer. In the publisher’s 
foreword they note that ‘the need for such an addition to the annual 
series of medical Year Books has become increasingly apparent as 
cancer itself has become increasingly the responsibility of every 
member of the medical profession’. 

The subject is so vast, that ‘of the 5,000 medical journals that 
are published annually throughout the world, some 500 regularly 
publish in the English language articles which are related to cancer.’ 
In one year more than 4,000 of these articles appeared. The 
editors have divided the field into 25 sections and have assigned 
3—7 editors per section. Several sections, such as the lung ‘had 
as editors a clinician, a pathologist, a radiologist and a surgeon’. 
In this way the book represents 207 selected articles and an unusual 
feature of the book is that the authors were asked to abstract their 
own articles. This is the solid basis on which the worth of this 
Year Book rests. There is no doubt that it is such a book that 
everybody dealing with cancer will have to keep on his shelf. 

S.T.T. 


AIDS TO MATERIA MEDICA AND THERAPEUTICS 


Aids to Materia Medica and Therapeutics. Fifth Edition. By 
J. W. Hadgraft, F.P.S., F.R.1-.C. Pp. vii + 259. 10s. 6d. London: 
Bailliére, Tindall and Cox Ltd. 1957. 


Contents: Introduction. Part I. Materia Medica of Official Substances. Part II 
List of B.P. Preparations. Pharmacological Classification of Drugs. Appendix I 
Dangerous Drugs and Poisons. Appendix II. Weights and Measures. Index 


Advances that have been made in pharmacology have rendered 
obsolete the classification of drugs into organic and inorganic 
substances under the title of Materia Medica. This volume of the 
Students’ Aid Series has nevertheless been prepared for the medical 
student, and for postgraduate pharmacy students, to indicate the 
way in which drugs are formulated for use in therapeutics and the 
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alternative preparations that are available. The book follows 
closely the recommendations made in the British Pharmacopoeia. 
The main properties of drugs are briefly presented and the pharma- 
copoeial preparations are mentioned, but a number of drugs which 
have not yet received official recognition have also been included. 

The short action of certain barbiturates is due not so much to 
their rapid destruction as to their rapid removal from the blood 
stream and storage in the body fat; they are clinically short-acting, 
pharmacologically long-acting. The action of ‘autonomic drugs’ 
js generally regarded nowadays as being on the autonomic effector 
cells, not on nerve endings. The action of the synthetic orally 
administered anticoagulants is to a large extent due to inhibition 
of the formation of factor VII. On p. 225 Oxytocin is included in a 
list of intestinal stimulants. 

This book will prove a useful aid to the study of pharmacology. 
It can be easily read before a course of more detailed study is 
undertaken, will supplement larger texts, and be useful for revision. 

N.S 


DIFFERENTIAL DIAGNOSIS 


Differentialdiagnose innerer Krankheiten. 5., neubearbeitete und 
erweiterte Auflage. Von Prof. Dr. R. Hegglin. XVI, 749 Seiten. 
459 z.T.mehrfarbige Abbildungen, Gr.-8°. Ganzleinen DM 
79-50. Stuttgart: Georg Thieme Verlag. 1957. 


Inhaltsverzeichnis: Teilen 1. Allgemeine Gesichtspunkte. Teilen 2. 
Teilen 3. Haemorrhagische Diathese. Teilen 4. Status febrilis. 
schmerz. Teilen 6. Dyspnoe. Teilen 7. WHerzrhythmusstérungen. Teilen 8. 
Myokardschadigung im Elektrokardiogramm. Teilen 9. Zyanose. Teilen 10. 
Schmerzen im Bereich des Thorax. Teilen 11. Hypertonien. Teilen 12. Hypotonie. 
Teilen 13. WLungenverschattungen. Teilen 14. Hilusvergr6Berung. Teilen 15. 
VergréBerte Lymphdriisen—Lymphome. Teilen 16. Schmerzen im Bereich des 
Abdomens. Teilen 17. Diarrhéen. Teilen 18. Obstipation. Teilen 19. Ikterus. 
Teilen 20. Splenomegalic. Teilen 21. Haematurie, Albuminurie, Pyurie, Zylind- 
rurie. Teilen 22. Oedeme. Teilen 23. Schmerzen in den Extremitéten und im 
Bereich der Wirbelsdule. Teilen 24. BewuBtseinsverlust Sachverzeichnis. 


Anaemien- 
Teilen 5. Kopf- 


The introductory section devotes a great deal of time to good 
approach, meticulous observation and interpretation of physical 
signs and symptoms. It broadly indicates in a highly satisfactory 
manner the factors and special investigations required before 
making a final or justified diagnosis. 

In the subsequent chapters the author proves to be somebody 
with years of experience and vast clinical acumen. The advent of 
good photography enables the author to achieve great success in 
conveying essential information without a laborious text. 

I can confidently recommend this edition to all students in their 
early clinical years. I am also convinced that general practitioners 
will find it equally interesting and benefit tremendously from it. 

The only disappointing point about this book is the fact that no 
form of treatment is discussed in conjunction with the differential 
diagnoses. 

The discussion on haemorrhagic diatheses, PUO, painful con- 
ditions of the thorax and the section on kidneys is of excellent 
standard and compares well with present-day teaching in this 
country. Very much the same can be said for the remaining 
chapters. 

The section on unconsciousness, is certainly dealt with in a 
very brief manner but is nevertheless very stimulating and complete. 


D.J.H. 


ORTHOPAEDIC SURGERY IN INFANCY AND CHILDHOOD 


Orthopedic Surgery in Infancy and Childhood. By Albert Barnett 
Ferguson, Jr., B.A., M.D. and five other contributors. Pp. 
xii + 508. 120s. London: Bailliére, Tindall & Cox, Ltd. 1957. 


Contents: 1. The Foot. 2. The Knee. 


3. The Hip. 4. The Spine. 5. The Neck, 
by John Donaldson, M.D. 


6. The Upper Extremity, by Frank Stelling, M.D. 
7. Affections of Bone. 8. Affectior.s of Muscle. 9. Neurogenic Affections. 
10. Malignant Tumors of Bone. 


One lays down this volume with mixed feelings, for though there 
is much that is good in the book there is a curious lack of balance. 
In a book which purports to deal with orthopaedic conditions 
peculiar to childhood, one is surprised to find chapters on burns 
and on lacerations of the hand and fingers. Though this may be 
an index of the ever-growing scope of Orthopaedic Surgery an 
even bigger surprise is that the common postural deformities of 
childhood such as bow-legs, knock-knees, etc., are entirely omitted. 
Only 7 pages (including illustrations) are devoted to that fairly 
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common deformity of childhood, congenital clubfoot, yet 35 
pages are devoted to the comparatively rare congenital anomalies 
of the hand and fingers. Nevertheless, there are some pleasing 
sections, the one on the hip-joint being especially good. Congenital 
dislocation of the hip is extremely well done and the embryology 
of the hip is concisely described in relation to this dysplasia. The 
clinical signs for early detection and diagnosis are well detailed. 
As regards treatment, though the general principles are acceptably 
stated, one may take exception to some of the actual methods 
employed, for example, reduction of the dislocation by skeletal 
traction. Similarly in the chapter on Tuberculosis of the Hip, 
few Orthopaedic Surgeons will agree with the suggested treatment 
by immobilization in a bivalved plaster cast. Transient Synovitis 
of the Hip, a common condition in childhood, yet so seldom 
described, is well dealt with. 

150 pages are devoted to the developmental, metabolic, and other 
affections of the skeleton and this is a good all-round review. 

The book is full of admirable illustrations but references are 
not made to them in the text. It is also strange that in a book so 
well got up there should be many spelling mistakes, e.g., ‘bone 
ships’ instead of bone chips, on Page 387, and ‘oraginally’ instead 
of originally, in the chapter on the hip. 

Though, despite its faults, one may recommend this book to 
those interested in the Orthopaedic Surgery of Childhood, it is 
to be hoped that a future edition will eliminate its defects and 
achieve a better balance between the more and the less important 
subjects dealt with. 

J.M.E. 


IONIZING RADIATION 


Chronicle of The World Health Organization—Challenge of 
Atomic Energy. Vol. Il, No. 8. Pp. 265. Figures 25. Subscrip- 
tion for 1957, 17s. 6d. Price per copy, Is. 9d. Geneva: World 
Health Organization. 1957. 


Contents: The challenge of atomic energy. Effect of radiation on human heredity. 
Radioisotopes and insect biology. Radiation and health. Disposal of radio- 
active waste. Responsibilities of the medical profession in the use of X-rays and 
other ionizing radiation. Notes and News: Portable instrument for comparing 
national X-ray standards. Conference on research uses of radioisotopes. Post- 
graduate training in atomic energy. Review of WHO publications. 


This special issue of the above periodical is in itself a review, and 
covers some of the activities of the World Health Organization 
in the field of ionizing radiation. 

The main article is based on the proceedings of a study group 
of WHO and ‘aims at giving an idea of the main lines of approach’ 
to the problem of the effects of radiation on human heredity. 
The contributions by scientists, eminent in their field, are briefly 
reviewed in language comprehensible to those with a training in 
basic biology. Those with more than a cursory interest in the prob- 
lem will wish to read these papers in the original, since the con- 
clusions about possible genetic effects of these rays in man are 
complex, incomplete and often controversial. 

A brief and interesting note on tracer techniques in problems 
of insect biology forms a second paper. The third article is welt 
illustrated and is devoted to an elementary discussion of radiation 
effects on man, and their avoidance. The final article is devoted 
to a short description of the problems of disposal of radioactive 
waste products. The widely published statement by the United 
Nations’ Scientific Committee on the Effects of Atomic Radiation 
is also re-issued. 

The journal makes an instructive 30 minutes reading for those 
who are not familiar with recent advances in the use of ionizing 
radiation but contains little new for those who are already interested 
in current trends and developments in this field. 

M.H.F. 


PRENATAL CARE 


The Care of the Expectant Mother. By Josephine Barnes, D.M., 
F.R.C.S. (Eng.), F.R.C.O.G. x + 270. Illustrations. 
30s. net. London: Pitman Medical Publishing Co., Ltd. 1956. 


Contents Preface. Acknowledgements. Part I. Normal Pregnancy. 1. The 
Anatomy and Physiology of Pregnancy. 2. The Clinical Examination of the 
Pregnant Woman. 3. Special Investigations. 4. Advising the Mother. 5. Pre. 
paration for Childbirth. 6. Maternity Services in Britain. Part I]. Abnormat 
Pregnancy. 7. Multiple Pregnancy. 8. Hydramnios. 9. Malpresentations. 10. Dis. 
proportion and Trial Labour. 11. Haemorrhage in Early Pregnancy. 12. Ante. 
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partum Haemorrhage. 13. Fxcessive Vomiting (Hyperemesis Gravidarum) 
14. Toxaemias of Late Pregnancy. !5. Induction of Labour. Part III. Diseases 
Complicating Preenancy. 16. Diseases of the Pelvic Organs. 17. Cardiovascular 
Disease. 18. Diseases of the Blood. 19. Respiratory Diseases. 20. Diseases of 
the Alimentary Canal. 21. Renal Diseases. 22. Diseases of the Endocrine System. 
23. Venereal Diseases. 24. Diseases of the Nervous System. 25. Acute Specific 
Fevers. Index. 


It is now well over 30 years since Prenatal Care was first practised 
in any systematic and constructive way and the care of the expect- 
ant mother has received much attention, and increasing importance 
has been attached to this real ‘preventive medicine’ aspect of the 
subject. The dramatic fall in maternal and infant mortality can 
be attributed to the improved care which mothers receive during 
pregnancy. 

This latest volume on the subject is intended as a practical guide 
for all who undertake the management of pregnancy. As this is 
being done by an increasing number of general practitioners and 
midwives throughout the country, the timely appearance of this 
volume is to be welcomed. It is most clearly and concisely written 
with good reproductions of diagrams and photographs and the 
text is very readable. It covers the whole subject in a very practical 
manner and does not attach undue importance to any controversial 
issues. It would be invidious to single out special chapters for 
mention but the section on Rhesus factor is most clearly and 
simply presented and the chapter on Toxaemias of Pregnancy 
quite the most comprehensive for a work such as this. 

For the student, the practitioner engaged in Prenatal Clinics 
and the practitioner far from consultant help this book can be 
confidently recommended to ‘brush up your antenatal care’. 

P.M. 


HARRISON’S CLINICAL METHODS 


Chemical Methods in Clinical Medicine. Fourth Edition. By 
G. A. Harrison, M.D., B.Ch., F.R.LC. Pp. xi 667. Figs. 
158. 65s. net. London: J. & A. Churchill Ltd. 1957. 


Preface to Fourth Edition. Acknowledgements. I. Special Apparatus, 
Comparator, Flame Photometer, Mesoscope, Microscopes, Paper 
Chromatography, Paper Electrophoresis, Pipettes, Spectroscopes, etc. Il. Routine 
Chemical Examination of Urine: Qualitative. III. Proteins in Urine: **Albumin- 
uria”. IV. Urinary Deposits: Calculi and Concretions. V. Tests of Renal Effi- 
ciency. VI. Reducing Substances in Urine: Glycosuria, Lactosuria, Pentosuria, 
etc. VII. Interpretation of Blood-sugar and Blood-sugar Curves. VIIT. Chemical 
Tests in Diabetes Mellitus and Control of Insulin Treatment IX. Ketosis 
Acidosis and Alkalosis. X. Blood and Derivatives in Urine. XI. Urines Abnormal 


Content 
Colorimeters, 


in Colour. Drugs in Urine. XII. Bile and Urobilin in Urine: Efficiency Tests of 
Liver and Bile Passages. XIII. Tests of Pancreatic Efficiency. XIV. Indicanuria. 
Miscellaneous Urine Tests. XV. Chlorides Inorganic Constituents of Urine. 


CORRESPONDENCE 


MENSLIKE BLOEDPLASMA VIR GENEESHERE 


Aan die Redakteur: Talle openbare hospitale in Suid-Afrika 
beskik nou oor voorrade van geliofiliseerde bloedplasma, berei 
uit bloed wat deur lede van die Suid-Afrikaanse Bloedoortap- 
pingsdiens geskenk is. 

Ten einde geneeshere wat graag van die plasma wil aanskaf 
vir noodbehandeling van skok en bloedverlies, te help om voor- 
rade daarvan makliker te bekom, het die Raad van hierdie Diens 
ingestem om dit regstreeks vanaf die hoofkantoor van die Diens 
in Johannesburg of vanaf enige van sy takke en afdelings, aan 
geregistreerde mediese praktisyns te verskaf. 

Omdat die bloed waaruit die plasma berei word, deur die lede 
aan die Diens geskenk word en ten einde te verseker dat reaksies 
(as daar is) stiptelik aangemeld word, is daar besluit dat hierdie 
plasma slegs volgens ’n skriftelike bestelling van ’n geregistreerde 
mediese praktisyn en onderhewig aan die voorwaardes wat in 
die bestelvorm gestel word, gelewer sal word. 

Geneeshere wat van hierdie bestelyvorms wil aanskaf, moet 
met die ondergetekende in verbinding tree. ‘’n Afskrif van die 
bestelvorm waarin die voorwaardes waarvolgens die plasma 
verskaf sal word, uiteengesit word, word hierby ingesluit. 

F. A. Browne 
Die Suid-Afrikaanse Bloedoortappingsdiens Sekretaris 
Posbus 9326, Johannesburg 
9 November 1957 


MEDICAL JOURNAL 


30 November 1957 


XVI. Collection, Preservation and Quantitative Analysis of Urine. XVII. Collect. 
ion and Preservation of Blood. XVIII. Blood: Qualitative Examination. XIX. 
Blood Analysis. XX. Treatment and Chemical Analysis. XXI. Chemical Exami- 
nation of Cerebrospinal Fluid. XXII. Milk Analysis. XXIII. Gastric Analysis. 
XXIV. Chemical Examination of Duodenal Contents. XXV. Chemical Examina- 
tion of Faeces. XXVI. Basal Metabolism and Metabolism Fxperiments. XXVIJ 
Pigmentations. XXVIII. Miscellanea and Conundrums. Appendix. Index. 


Ten years have passed since the last edition of. Harrison appeared 
and for a long time this book has been unobtainable. In these 
years great changes have been made in the routine of chemical 
pathology, and in the new problems which have arisen many of 
us have looked forward to a new edition which would give the 
very practical help which we have got from Harrison in the past. 

Dr. Harrison’s aim has been to write a book which would inter- 
pret the meaning of laboratory tests to the clinician and to describe 
the more commonly employed methods for the benefit of the 
laboratory worker. He limited himself to investigations regarded 
as routine in his own laboratories. He has always been an advocate 
of closer collaboration between the clinician in his sideroom and 
the chemical pathologist in his laboratory; he is a believer in the 
great importance of simple tests on urine and faeces and in the 
expansion of sideroom work. This accounts for the unique place 
held by his book for its very practical account of qualitative tests, 
of blood and urine spectroscopy and of investigations of other 
biological materials. His suggestions for making simple but 
efficient apparatus out of laboratory materials and obsolete 
instruments are often excellent. 

The analytical methods he describes are mostly old friends of 
proved worth, but to these he often adds personal touches of 
value. There are new sections dealing with photoelectric colori- 
metry, chromatography, electrophoresis and flame photometry. 
In the section on colorimetry he seems to be at pains to avoid 
mentioning any particular instrument although his account of 
the two-cell instrument applies only to one type of absorptiometer, 
He does not mention the simpler spectrophotometers which cer- 
tainly compete in this field. The sections on chromatography and 
electrophoresis are short but helpful, but a lot of space is given to 
electrophoretograms of the sera of pigeons, hedgehogs and other 
unlikely animals; this does not seem to be worth while. Flame 
photometry is dismissed very briefly; he rightly suspects results 
obtained by this method unless meticulous care is taken, and he 
gives details of reasonably simple chemical methods which may 
prove better when the demands for sodium and potassium deter- 
minations are not very numerous. On the whole these new sections 
are a little disappointing but they form a very small part of a book 
which will be a great asset in any sideroom or clinical laboratory. 

G.C.L 
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BESTELVORM VIR MENSLIKE PLASMA 
Aan Die Suid-Afrikaanse Bloedoortappingsdiens 

Hoek van Klein- en Esselenstraat 

Hospitaalheuwel, Johannesburg 
Verskaf asseblief .......... eenhede droé plasma (250 c.c. per 
eenheid), elk met die nodige verdunningsmiddel en dubbel-ent- 
naald. 

Ek onderneem om my te onderwerp aan die voorwaardes van 
verskaffing soos hieronder uiteengesit: 

1. Die plasma sal aan die pasiént verskaf word teen kosprys, 
d.w.s. £3 per eenheid. 

2. Ongeag enigiets wat in teenstelling voorkom in enige offisiéle 
staat (bv. Mediese Hulp-bystandsfondsfooie, Ongevallewetstaat 
van fooie), sal die fooi vir die toediening van die plasma nie die 
volgende oortref nie (a) vir pasiénte onder 3 jaar oud, £2 12s. 64., 
(b) vir pasiénte bo 3 jaar oud, £1 11s. 6d., vir enige hoeveelheid 
tot 1 liter (d.w.s. 4 eenhede plasma) en 10s. vir elke addisionele 
half liter (d.w.s. 2 eenhede plasma) toegedien in een onafgebroke 
operasie. 

3. ’n Reaksievorm met volle besonderhede soos daarop aangedui 

sal gestuur word aan die Mediese Direkteur van die Suid-Afrikaanse 
Bloedoortappingsdiens, Posbus 9326, Johannesburg, onmiddellik 
na toediening ten opsigte van elke eenheid plasma toegedien. 

Moet onderteken word met volle naam, geregistreerde kwalifikasies 
en adres. 
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